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Molecular connectivty (;c) has been used to correlate molecular structure with 

various physical and biological properties I-’ RandiC* developed the concept of mo- . 
lecular connectivity and discussed the relationship of molecular branching to molecu- 
lar connectivity. Molecular connectivity has been used to predict retention indices of 
polycyclic aromatic hydrocarbons (PAHs) and other compounds in gas chromatogra- 
phyg-“. Karger et al.” employed molecular connectivity for estimating non-polar 
group contributions to retention in reversed-phase liquid chromatography. 

To determine the usefulness of molecular connectivity for PAHs and hydro- 
aromatics on a reversed-phase high-performance liquid chromatographic (HPLC) 
column, the retention of thirty-four compounds was measured on a PBondapak Cre 
column with a methanol-water mobile phase_ Alkyl-substituted and hydroaromatic 
compounds were included. Log capacity factor (k’) was plotted as a function of x and 
compared with graphs of log k’ as a function of F(Fis a chromatographic correlation 
factor developed by Schabron et CZZ.‘~ which relates compound structure to k’ on a 
PBondapak C,, column). 

EXPERIMENTAL 

Instrumentation 

The liquid chromatograph used was a Waters model ALC/GPC 244 equipped 
with a Model 6OClOA.pump, a U6K injector, a Model 440 absorbance detector set at 
254 nm and 280 MI, and a strip chart recorder_ A 10-m particle size FBondapak Cl8 
colUmn (30 cm x 3.9 rmn I.D.) from Waters was used with methanol-water (65135) 

_- 

Recigents .~ 
&l&r. l!IPLC&de methauoI_was fiIt&d through a-l!&Ilipore -type EH 9.4% 

k filter_ DistiJ&d water w& Gltered through- a Miipore type G-5 0.22~m. filter. 
Cyclohexane (99 + % from Aldrich,. MiIwaukce, WI; ES.A.j or pure-grade n-hexane 
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(99 y0 minimum from Phillips, Borger, TX, U.S.A.) were used to dissolve standard 
compounds_ 1,ZDihydropyrene was obtained from Laramie Energy Technology 
Center and 1,2,6,7-tetrabydropyrene was obtained from Pittsburgh Energy Teclmol- 
0,~ Center. All other compounds were obtained from commercial sources and puri&d 
when necessary- 

Cyclohexane or n-hexane standard solutions were injected into the HPLC 
system_ Amounts injected were l-12 pg depending on the compound. Each solution 
was injected at least twice. The void volume of the PBondapak C,, column was 
determined to be 2.75 ml by eluting methanol. 

Caicdations 
Molecular connectivity 

% = z (+&)-r’~ 

Thevaluesof8canbeI,2,3, 

was c&mated with the equation below. 

or 4 corresponding to the number of bonds associated 
with atoms i andJ The hydrogen atom bonds are neglected. An example calculation 
is shown below for 2,3_dimethylnaphthalene. 

1 1 1 1 1 
x = (1 _4)1/2 -i- gqi2 + (1 -4)“’ + (4 - 3)“’ -I- (3 -4)‘:’ + 

(a) (W (d (d) (d 

1 1 1 1 - 1 

(4-3y * (3 _3)w + (3 _3)m + (3 _3)m + (3 _4)w + 

(r) (8) (h) (9 (i) 

1 1 1 
(4_3)1f2 i (3 _4)112 + (4 _4)1/2 = 4-23 

(k) (1) (m) 

The chromatographic correlation factor, F, was calculated using the equation 
beIow’3. 

F = number of double bonds + the number of primary and secondary car- 
bons - 0.5 for a non-aromatic ring 

An example caicuiation fox 9,1O-dihyciroanthracene is 

F = 6 + 2 - 0.5 = 7.5 
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RESULTS AND DISCUSSION 

A comparison of log k’, il. and F values is given in Table I f&r the thirty-four 
compounds investigated. Fig. 1 gives a graph of log k’ verslls x_ Least-squares analy- 
sis gave an intercept of -0.55, a slope of O-30, and a correlation coefficient of 0.97. 
Fig_ 2 shows a graph of log k’ versus E Least-squares analysis gave an intercept of 

-0.58, a slope of 0.21, and a correlation coefficient of 0.99. 
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Fig. 1. Graph of log k’ per- mokcular comxctivity. 
Fig. 2 Graph of log K versus chromatographk condation factor. 
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Comparison of Figs. 1 and 2 shows that less scatter was obtained with F, 
indicating that a better correla&on was achieved with the chromatographic corre- 
lation factor than with molecular conne&vity, ih_ The alkyl-substituted PAHs, hydro- 
arOmatics and the parent PAHs all show a good correlation with E P has also been 
shown-to g&good correlation with-log K for other substituted PAHs and hydro- 
arom&ks 09 % $nih~ reversed-phase systek *3_ Fig_ I shows that 1,2,3,4,5,6,7,8: 
ocmhydro+nt&acene @omp&nd 3@) l%S far from the least-squares IIne, whereas in 
Fig. 2 % i.._yey close to the Zeast_squ& @I?. A&o, ace~aphthyfene~(compound~3) is 
c’ar tE@ t&e kkst-sq_uares ike in I?&_ i. @tit y?G cilose to the reast-iquarks Enes h Fig. ..~_ 

_ 2. SevTraI other Gomparko+ Eke the previous two c+i be made, ikikating PshouZd 
be m$ yfi# ‘h; pred$cting Tog K va@eStlGn-r, The previous conclusion~is iinportant 
*!&y-qf r& vani3$6f ~tietik&str&ures ~invest@ted; namely-Pi%-&, al&&- 
sut%~~tuted PAI%, -a@ hydkoaromatics. It seer& -that the &romatographk corre- . _._ ~- -. 
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TABLE I 

10s k’, f-AND x VALUES FOR THE COMPOUNDS INVESTIGATED 

Compowrd struerlue log/i’ F x 

1 Be3zew 

Z Naphtha3ene 

3 Acenaphthylecr 

4 BiplzenyI 

5 Acenaphthene 

6 Fluorene 

7 Phenanthrene 

8 Allthrame 

9 2.3-Dimcthylnaphthafene 

IO 9.10-Dihydrophenamhrehrene 

11 9.10-Dihydroamhracene 

12 Fluoranthene 

I3 Pyrene 

14 Bibenzyl 

15 9-Methylanthraanc 

16 2-Metbyiphcnanttrke 

0 \/ 

Co 1, : 

- 
63 c ; 

0.073 3.0 200 

0.44 5.0 3.40 

0.57 5.5 4.15 

0.70 6.0 4.07 

0.78 6.5 4-45 

0.80 6.5 4.6 1 

0.85 7.0 4.82 

0.91 7.0 4.Sl 

0.90 7.0 4.23 

0.96 7.5 5.11 

0.89 7.5 5.07 

1.03 8.0 5.56 

1.07 8.0 5.56 

8.0 

8.0 

1.16 8.0 

5.03 

523 

5.23 
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compolmd Sfrucrure log k’ F x 

21 p-Terphenyi 

22 Triphenylene 

23 1,2,6,7-Tetrahydropyrene 

24 1.2,3,4-Tetrahydrofiuoranthene 

25 Tetrxeae 

26 9.10-Dimethyhnte 

27 

28 

29 

30 

31 

Chryseue 

5.1 ZDihydrotetracene 

1,2,3,6,7,8-Hexahydropyrene 

1~3,4,5.6,7.8-octahrdroanthiaoene 
.- 

Perylene 

17 2-Methylanthracene 

1 S 1,2-Dihydropyrene 

19 1,bBenzofluorene 

20 z3-Benzofluorette 

1.16 8.0 5.22 

1.16 S-5 5.86 

1.27 S-5 6.02 

1.27 8.5 6.02 

1.45 6.14 

1.23 6.23 

121 6.15 

1.25 6.17 

1.42 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.0 

9.5 

10.0 

10.0 

10.0 

6.21 

1.30 5.66 

1.29 6.23 

1.29 6.47 

1.47 6-49 

1.58 6.07 

1.46 6.98 

_ (conrimred OR p: 522) 
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TABLE I (continuea’) 

compound Structure logk’ F x 

1.70 11.0 7.06 

32 3.4Benzofluoranthene I_51 10.0 6.95 

33 i_I2-Dimethylbenz[a~~thracene 

cH3 

34 9.10-Diphenylmthne 2.18 13.0 8.98 

Iation factor, F, should have considerable applicability in reversed-phase chromato- 
graphy work with PAHs, alkyd-substituted PAHs, and hydroaromatics. For example, 
Fcould bz used to predict x-’ values for several compounds using graphs similar to the 
one in Fig. 2_ Also, if the k’ value of an unknown compound is known, then Ffor the 
compound can be determined and used to predict various structural features of the 
compound. Schabron et ~1.‘~ have already presented several examples of these ap- 
proaches. 
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