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I, INTRODUCTION 

Gas-liquid chromatography (G LC) has for many years been chosen by numer- 
ous analysts as the method of choice for screening extracts of biological materials 
for the presence of drugs. The technique is reliable, highly selective and very sensitive. 
allowing qualitative analyses to be performed on submicrogram amounts of drugs. 
A large number of stationary phases have been advocated for use and over 300 
different phases have been reported’. This makes the analyst’s task very dil%ult when 
faced with a large amount of retention data in the literature - some ;n retention 
times, some in relative retention times to a number of different drugs and some in 
retention indices, all on numerous stationary phases. What is required is the stan- 
dardisati~i not only on one or two stationary phases, but also on the retention 
parameters to be measured. When this is achieved, a comprehensive collection of 
retention data can be compiled which can be continuously and easily updated. 

Fortunately, a large step forward has already been taken by the suggestion 
that a list of “preferred stationary phases” be .designated and that all work should 

’ be carried out using them - J. A previous study in this laboratory” compared tight 
different stationary phases and found that a low polarity phase, such as SE-30 01 
OV-17. is the “preferred liquid phase” for the identification of basic drugs. Of all the 
low-polarity phases in common use SE-30 is undoubtably the best choice since it was 
one of the first phases to be used”, is probably the most extensively used for the 
analysis of drugs and is the stationary phase for which most data have been re- 
ported’-“. Chemically, SE-30 is a dimethyl silicone elastomer, with a useful temper- 
ature range of 80-300” and is often sold as the proprietary E-301 or OV-I gum 
rubbers, the liquid silicone OV-101 being very similar. 

The monographs concerning the GLC analysis of drugs1ze13, as well as the 
published collections of drug retention data using SE-30 (refs. l4-l6),quote data as 
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retention times or relative retention times to a number of drugs. In the ;luthor’s 
opinion retention indices provide the most reproducible GLC retention parameters 
for drug identification and this study has therefore been carried out using retention 
indiqes. The intention of this work was to convert literature retention data using 
SE-30 as the stationary phnse for drugs and other commonly occurring chemicals 
such ns plasticisers into retention indices and to compile these ~1s a list for use in 
identification procedures for drugs. Naturally. variations between laboratories will 
occur with measurements of retention indices due to differences in chromatographic 
conditions such as temperature. sample size and column loading and the inter- 
laboratory variations of measurements of retention indices for drugs under normal 
operational conditions have been determined. 

2. EXPERIMENTAL 

Three drugs (amphetamine, diphcnhydramitle and dipipanone) were sent as 
aqueous solutions (I mg/ml) to eleven laboratories. Ench laboratory ~8s asked to 
extract the drugs. chromatograph them on the normnl SE-30 column used in their 
laboratory (Table I) and report the results as retention indices for the three drugs. 

Published data were used to accumulate a library of retention indices for drugs 
on SE-30 columns. Where collections of data were in retention times or relative 
retention times, the retention indices were calculated after calibration curves of 
retention times plotted against known retention indices had been constructed. Fot 
those commonly used drugs not included in the literature, or where two literature 
values for a drug differed by more than 50 retention index units, the retention indices 
were measured in this study using the conditions for laboratory 2 (Table I). 

3. RESULTS AND DISCUSSION 

The individual retention indices obtained by each Istboratory for each of the 

TABLE I 

SE-30 CLC SYSTEMS USED 

Mean tcmpcraturcs usccl: arnphctclminc. 100”: diphctlhydrclminc, 200”: dipipanonc. 230”. 

Lclbornfor_s Cotlrttlll 

2 
3 
4 
5 
6 
7 
H 
9 

10 
11 

Glass 
Glass 
Glass 
Glass 
Glass 
Glass 
Glnss 
Glass 
Glass 

2 4 
2 3 
2 4 
1.5 z 
2 4 
1.5 4 
I.5 3 
1.5 4 
2 3 
I.5 4 

ov-I . 

2 ‘%: SE-30 Chromosorb G N: 
2.5 ‘%, SE-30 Chromosorb G NJ 
2.S’%, SE-30 Chrotnosorb W N2 

2.5 y:, SE-30 Chromosorb G N2 

2 ‘A, SE-30 Chromosorb G N2 

2.5 ‘x, E-301 Chroniosorb G Ar 
Z.S’X, SE-30 Cclitc N2 

2.5 :<, SE-30 Diatomitc CQ N2 

3 ‘x, E-301 Chrornosorb W N2 

2.5’%, SE-30 HP Chronwsorb W N2 
_-._ .- _._.._._ 

__ 

60 
44 
40 
60 
60 
75 
60 
50 and 25 

IX 

40 
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TABLE 2 

SE-30 RETENTION INDICES 

LNbo)‘Ntoly 

I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
II 

Mcall 
Standard deviation 
Cacllicictit of variation 

II35 I X80 
II70 I x70 
I165 I x95 
1148 I X64 
II40 I x70 
II68 I897 
1153 1897 
1170 I892 
II40 I x50 

II50 
19.4 

1.7 

I x77 
17.8 
0.95 

‘467 
2500 
‘4X(? 
2515 
2496 
2492 
2492 
1477 
2502 
2507 

2492 
14.6 
0.58 

drugs on the SE-30 columns, together with the respective means. standurd deviations 
and coeflicients of variation are given in Table 2. All the columns were made of glass 
and contained packing muterial of 2-3 ‘:(, SE-30 (Table I). The support appeared to 
make little difference to the results, although there was u tendency to use Chromo- 
sorb G, acid washed. dimethyldichlorosilane treated. 80-ICO mesh. The standard 
deviation decreased as the retention index increased, which supports earlier findings 
that SE-30 acts more satisfactorily and reproducibly at higher tcmpernturess. Each 
analyst can form his own decision as to the likely deviation of his results on his 

Retention Index 

Fig. I, Calibration graph of cxpcrimcntally dctcrmincd rctcntion indicts for a number of tlrugs 
against the retention time data of Bcckctt and Mofl’aP using SE-30 as the stationury phase. 
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TABLE 3 

RETENTION INDICES OF 480 COMPOUNDS USING SE-30 AS THE STATIONARY PHASE. 
ARRANGED IN ALPHABETICAL ORDER OF DRUG NAME 

Neg. := No peak bctwccn 1000 and 3500. 

Accnocoumarin 
Accpromazinc 
Acctanilide 
Acctophcnazinc 
Acctyldihydrocodcinonc 
Acctylsalicylic acid 
Aconitinc 
Adiphcninc 
Aldrin 
Alctaminc 
Allobarbitonc 
Allylbarbituric acid 
Alphacetylmcthadol 
Alphameprodinc 
Alphamcthadol 
Alphaprodinc 
Ametazolc 
Amcthocainc 
Amidopyrinc 
p-Aminosalicylic acid 
Amisomctradinc 
Amitryptylinc 
Amolanonc 
Amphctaminc 
Amprotropinc 
Ampyrone 
ism-Amylnminc, SW Isoanlylaminc 
Amylobarbitonc 
Amylocaine 
Anilcridinc 
Aniline 
Anisaldchydc 
Anisinidionc 
Antazoline 
Anthraccnc 
Apoatropinc 
Aprobarbitonc 
Atropinc 
Azacyclonol 
Azapctinc 

Barbitonc 
Bcmcgridc 
Bcnactyzinc 
Bcnzcthidinc 
Benzhcxol 
Bcnzocainc 
Bcnzphctamine 

_. 

. . 

_ _ . 
I900 
2665 
I365 
Neg. 
2450 
I295 
2280 
2190 
1950 
1280 
1600 
I670 
2160 
I840 
2150 
I895 
1390 
2215 
I890 
1330 
2025 
2200 
2210 
Ill0 
2010 
1950 

Sourcc~ 
__.._._.-. --._.-.. 

IO 
8, IO, I5 
IO 
This study 
I5 
IO. I9 
I9 
I9 
I9 
7, 10 
IO 
IO 
IS 
15 
I5 
IO, 15 
This study 
19 
I9 
IO 
IO 
I9 
IO, IS 
I9 
I.5 
I9 

1725 I9 
1635 8, 10 
2845 I9 
II50 IO 
1230 IO 
2285 IO 
2330 I9 
1790 IO 
2025 IS 
I G20 10 
217.5 I9 
2210 19 
1925 IS 

1495 
1390 
2230 
2680 
2230 
1530 
1850 

19 
IO 
I9 
IS 
I9 
This study 
7, 10 

. . ..- .._. 

. . 

_ 

ClWCi 
_ _ ._ _. _ 

IO 

IO 

IS 
IS 

IO, I5 
8. IO 

8, 10, I.5 

7. IO 

IO. IS 

IO. 15 

8, IO, IS 

IS 
IO. IS 
IO. I5 

IO, I5 

IO 

IO. IS 
8. IO 
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Bcnztropinc 
Bctamcprodinc 
Bctnprodinc 
Bipcriden 
Bromodiphcnhydraminc 
Bromopheniraminc 
Brucinc 
Buclizinc 
Bufotcninc 
Buphcninc 

Bupivacainc 
Butabarbitone 
Butacainc 
Butallylonal 
Butanilicainc 
Butcthamatc 
Butcthaminc 
Butobarbitonc 
Butriptylinc 
Butylphthalate 
u-Butyric acicl 

Cafkinc 
Camphor 
Cantharidin 
Capric acid 
rr-Caproic acid 
Captocliamc 
Cnramiphcn 
Cnrbamazcpinc 
Carbaryl 
Carbctapcntanc 
Carbimazolc 
Carbinoxaminc 
Carbromal 
Carisoprodol 
Carminic acid 
Carphenazinc 
Chlophcdianol 
Chlorbcnsidc 
Chlorcyclizinc 
Chlordanc 
Chlordiazepoxidc 

Chlormethiazolc 
Chlormctanone 
Chloroprocninc 

2320 
1830 
1790 
2280 
2150 
2070 
3280 
3285 
2000 
7170 _. _ 

1270. 
2270 
lG55 
2470 
2025 
2010 
1740 
2050 
I660 
2155 
1880 
1330 

10.15 
I5 
I5 
I5 
I9 
IO. I5 
I9 
I9 
I5 
This study 
This study 
8 
10 
5 
I 0 
IS 
IS 
This study 
10 
15 
IO 
10 

IX10 I9 
II30 10 
1490 19 
1485 I 0 
1410 IO 
2775 19 
I950 IS 
2290 15 
I490 I9 
2240 This study 
I670 15 
2050 5 
I500 19 
I850 I9 
I690 IO 
3590 I9 
2070 IS 
2050 I9 
2215 I9 
2020 I9 
2790 This study 
2500’ This stacly 
2460’ This stady 
2300’ This study 
I230 20 
2250 I 0 
2200 IO. I5 

C//CC/i 

I. 

10. I5 

IO 

IS 

IS 

IO 

IO. IS 
I5 

8. 10. IS 

IO. IS 

IO 

IO, IS 

IO 

x, IO, IS 

I9 
IO. IS 

IS 
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. _-__ _ 
Chloropyrilcnc 
Chloroquinc 
Chlorothymol 
Chlorphenesin carbamatc 
Chlorpheniramine 
Chlorphenoxaminc 
Chlorphcntcrminc 
Chlorpromazine 
Chlorpropamidc 
Chlorprothixcne 
Chlorzoxazonc 
Cholesterol 
Cinchocainc 
Cinchonidinc 
Cinchoninc 
Clcmizolc 
Clofibrate 
Cocaine 
Codei nc 
Cotarninc 
Cotinine 
Cyclandelatc 
Cyclizinc 
Cyclobarbitonc 
Cyclomethycaine 
Cyclopentamine 
Cyclopcntolatc 
Cypenaminc 
Cyproheptaclinc 

Dapsone 
Dcptropine 
Desipraminc 
Desmethylchlorpromazinc 
Desomorphinc 
Dexamethasonc 
Dexoxadrol 
Dcxtromcthorphan 
Dextropropoxyphcnc 
Diamorphinc 
Diazcpam 
Diazinon 
Dibenzcpin 
Dicophanc 
Dicylominc 
Didesmethylchlorpromnzinc 
Dicldrin 
Diethazinc 
Diethylpropion 
Dicthylthiambutenc 
Diethyltryptaminc 
Dihydrocodcine 

2130 
2575 
1510 
I690 
2000 
2040 
I320 
2440 
I740 
2510 
1710 
3015 
2690 
2625 
2575 
26HO 
I560 
2180 
2385 

._ 17x0 
1670 
1900 
2010 
1950 
2225 
IO80 
2010 
1345 
2355 

‘X60 
2590 
2260 
2480 
2275 
2950 
2340 
21 IS 
2180 
2615 
2410 
1760 
2480 
2290 
2100 
24x0 
2110 
2280 
14x0 
2000 
1900 
2365 

_ 

Smrcc 
. 

This study 
I9 
IO 
I 0 
19 
IO, I5 
I9 
I9 
IO 
IO 
IO, I5 
IO 
19 
19 
I9 
5 
IO 
19 
19 
I9 
K 
IO 
I9 
IO 
I 0 
This study 
I5 
7 
IO. I5 

7. IO. 15 
8. IO. 15 
I5 

IO, I5 
8. IS 
8. IO. 15 
111. I5 

x. IO 
8. IO. I5 

x. IO. IS 
I5 

I. 10 

I9 
15 
This study 
x 
15 
IO 
x 
x. 15 
I9 
19 
5 
I 0 
IO 
I9 
This study 
x 
I9 
I5 
I9 
IS 
IO 
8 
. . .- 

IO 

IO, 15 

x, IO. IS 
x. IO. 15 
IO. I5 

IO. I 5 
IO 

I5 

7,lO 

IO, I5 
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Dihydrocodcinonc 
Dihydrocrgotaminc 
Diliyciromorphitic 
Dimcnhydrinatc 
Dinicthindctic 
Dimcthoxanate 
3.4-Din~cthoxyphcnctliylaminc 
Dimcthrin 
N.N-Dimcthylan~phctumine 
N,N-Din~ctl~ylphcncthylan~inc 
Dimcthylthiambutcnc 
Dimcthyltryptaminc 
4,(,-Dinitro-u-crcsol 
2.4-Dinitrophcnol 
Diphcnadiollc 
Diphcnhydrtuninc 
Diphcnylpyralinc 
Dipipanonc 
Dopaminc 
DlJx:lprilnl 
Doxylilnlinc 
Dycloninc 

Ectylurca 
Embratllirlc 
Emcyclamntc 
Ephcdrinc 
Ergocristinc 
Ergocrypti nc 
Ergotaminc 
Etafcdrinc 
Ethchlorvynol 
Ethinamntc 
Ethinylocstrndiol 
Ethohcptazinc 
Ethomoxanc 
Ethopropazinc 
Ethotoin 
Ethoxyquin 
Ethoxzolamidc 
N-Ethylamphetanii~ic 
N-Ethylbcnzylaminc 
Ethylisobutrazinc 
Ethylmorphinc 
Ethylmcthylthii~~~~bl~tcnc 
Etoxcridine 
Etryptaminc 
Eucatropinc 
Fcnflurami~lc 
Fcnmctramidc 

2425 IO 
2310 I9 
2440 I5 
I840 10 
2270 IO. 15. I9 
2030 This study 
I530 I9 
I210 I9 
1230 7 
II50 IO 
I870 I5 
I750 IO. I5 
1620 I 0 
1510 IO 
2910 IO 
1855 I9 8. IO 
2090 This study 10. IS 
2470 5 H,15 
2150 I5 
2875 I5 
1925 IO. I5 
I A40 IO 

1360 I9 IO 
2150 I5 
I090 I 0 
1350 19 7. IO. I5 
2500 IO 
2180 10 
2360 IO 
1400 7. I5 
1030 I9 
1360 I9 IO 
2710 I 0 
I x45 I9 H, IO. I5 
1975 I5 
2350 This study IO. IS 
1800 10 
2800 I9 
2550 IO 
1210 I9 7. IO 
1010 I 0 
2455 x 
2415 19 IO. 15 
1925 I5 
2310 I5 
1850 x 
2000 15 
1220 7. IO 
I765 x 
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Fcntanyl 
Fluopromazinc 
Fluphcnazinc 

Gallamine 
Gcntisic acid 
Gliltcthimide 
Guanethidinc 

Haloperidol 
Harmine 
Hcptabarbitone 
Hcxachlorophanc 
Hcxaminc 
Hcxobarbitonc 
Hcxoestrol 
Hcxylcaine 
Hippuric acid 
Histamine 
Homatropinc 
Hydrallazinc 
Hydrastinc 
Hydrastinine 
Hydrocodone 
Hydromorphonc 
Hydroxyamylobarbitonc 
Hydroxychloroquine 
Hydroxypethidine 
Hydroxyphcnamatc 
p-Hydroxyphcnylpyruvic acid 
Hydroxyquinidine 
Hydroxyzine 
Hyoscine 
Hyoscyamine 

Imipraminc 
Indomethacin 
Iproniazid 
Isoamylaniine 
lsocarboxazid 
Isomcthadone 
Isomcthcptcn 
Isoniazid 
Isoprenalinc 
Isopropamidc 
Isopropylhcxedrinc 
Isoquinolinc 
Isothipendyl 

Ketamine 
Kctobemidonc 

Lachesine 
Laurie acid *,, I 

1860 1.5 
I GO0 10 

._ . . _ . 

._ 
2700 
2175 
3045 

Source 
. 
15 Id 
I5 

’ I9 

2700 I5 
2350 IO 
1825 19 
Neg. This study 

2940 IO 
2280 This study 
2100 IO 
2795 to.15 
I210 IO - 
1850 IO 
2400 IO 
1950 I5 
1730 IO 
1500 IO 
2045 I9 
1530 IO 
2975 I9 
1590 I9 
2425 I5 
2490 IO 
1930 IS 
2860 I9 
2025 I5 
1740 I9 
I380 IO 
2780 15 
2840 I9 
2285 I9 
2225 I9 

2220 
2690 
1580 
1025 
l9GO 
2125 
1050 
1630 
1720 
20G0 
II40 
1440 
2260 

1830 
2010 

I9 
IO 
This study 
IO 
19 
8 
7. 10 
I9 
IO 
IO 
7 
IO 
This study 

IO, I5 
IS 

x, IO, I5 

10 

IO. I5 

IO 

IO . 

IO. I5 

IO. I5 
IO. I5 
IO 

8. 10, IS 

IO 

IO 

IO 

R. IO, IS 
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Lcptazol 
Lcvallorphan 
Lcvon~cthorphan 
Lcvorphanol 
Lignocainc 
Lindanc 
c+s-Linolcic acid 
Linoknic acid 
Lobclinc 
Lysergidc 

Malathion 
Mandelic acirl 
MDA (Mcthylcncdioxyamphctaminc) 
Mcbhydrolin 
Mcbutamatc 
Mcclofcnoxatc 
Mcclozinc 
Mcfcnamic acicl 
Mephcncsin 
Mcphencsin carbamntc 
Mcphcnoxalonc 
Mcphcntcrminc 
Mcpivacainc 
Mcprobamatc 
Mcpyraminc 
Mcscalinc 
Mctabutoxycuinc 
Mctaxalonc 
Mcthadonc 
Mcthadonc (cyclic mctabolitc) 
Mcthaphcnilcnc 
Mcthapyrilcnc 
Mcthaqualonc 
Mctharbitonc 
Mcthdilazinc 
Mcthimazole 
Mcthixcnc 
Mcthocarbanwl 
Mcthohcxitonc 
Mcthoin 
Mcthotrimcprazinc 
Mcthoxaminc 
Mcthoxychlor 
Mcthoxyphctwmine 
Mcthoxyproniazinc 
Mcthsuximidc 
Mcthylaminonwthylhcptanc 
Mcthylamphctaminc 
Mcthyldesorphinc 

1535 This study 
2340 S 
2230 IS 
2225 IO. IS 
I860 I9 
I740 IO 
1330 IO 
2175 IO 
1780 I9 
3445 I9 

1900 
I.500 
1470 
2450 
186.5 
I740 
3050 
2185 
IS50 
IS70 
2120 
1240 
207s 
1790 
220s 
1690 
222s 
2180 
2170 
2030 
1980 
1970 
2180 
1470 
2470 
IS50 
2490 
IS10 
1760 
179s 
251s 
1720 
2410 
1360 
2500 
IS95 
1000 
II70 
2290 

IO 
IO 
I9 
IS 
I9 
IS 
I9 
IO, IS 
IO 
IO 
I9 
I9 
This study 
I9 _ 
S 
I9 
IO 
I (1 
I9 
8 
IO 
19 
IO. IS 
IO 
8. IO, IS 
IS 
IO 
IO 
IO 
I9 
This study 
IO. IS 
I9 
7. 10 
I9 
I9 
7 
I9 
IS 

. _ 

Sorrrw 

. _ 
Cl? eels 

7. IO 
IO. 15 

8, IO. IS 

10 

IO 

IO. IS 

IO 
7, IO 
IO. IS 
8, 10, IS 
8. IO, IS 
IO. IS 

8. IO. IS 

8, IS 
8 
IS 

IO 
8. IO, I5 

IO 

IO 

7, IO 

. _ ._ 

(Cwtitrrtetf VII p. 7s) 
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Mcthyldihydromorpliilic 
Mcthyldimcthoxyilmphctarninc, SW STP 
Mctliylcncdioxyamphctuminc, SW MDA 
Methylcphcdrinc 

_ Mcthylphcnidatc 
Mcthylphcnobarbitonc 
Methylsalicylatc 
Methyltcstosteronc 
Methyprylonc 
Mcthysergidc 
Mctopon 
Metronidazolc 
Modalinc 
G-Monoacctylmorphinc 
Morphcridinc 
Morphine 
Myristic acid 

2375 I5 

1400 7. IO 
1780 I9 
I’)20 I9 
1 too IO 
2610 I5 
1505 I9 
3050 IO 
2375 I5 
1590 IO, 15 
1420 7 
2480 I5 
2500 IS 
2435 19 
1740 IO 

7. IO 
I5 

IO. 15 

8. IO. IS 

Nalorphinc 2570 I9 
Naphazolinc 2090 This study 
Nialanlidc 1500’ This study 
Nicotinamidc 1460 IO 
Nicotine 1340 I9 
Nicotinyl alcohol 1 I.50 IO, this study 
Nicoumalonc 1770 IO 
Nifenazonc 1600 I5 
Ni ketharnidc 1500 19 
Ni trazcpam 2675 5 
p-Nitro~mcthylamphctaminc I655 IO 
Norcthytiodrcl 2520 IO 
Norfcniluraminc 1130 7 
Normethadonc 2080 8 
Norpethidinc 1745 I9 
Norpscudocphcdrinc 1310 7 
Nortriptyline 2215 5 
Noscapinc 3100 IO 
Nystatin 1 I)GO 10 

IO. IS 
IO 

7. IO 

7. IO 
15 

8 

IO, 15 

Orphenadritlc 1925 
Oxazcpalll 2335 
Oxycoc~ollc 2425 
Oxyrnelazolinc 2170 
Oxymorphonc 2520 
Oxypertinc 2125 
Oxyphcncycliniitic 2540 

Pachycarpi~~c 
Palmitic acid 
Papaverine 
Pil~acCtLlfllOl 

Parathion 
Pargylinc 

_ 

1765 
1975 
2X05 
1710 
192s 
1200 

5 
IO 
15 
10. IS 
IO. 15 
I5 
IO 

19 
IO 
5 
19 
10 
19 

8. 10. IS 
I5 

IO,15 
IO 
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TABLE 3 (co/rfirr,rc~tf) 

Pccazinc 
Pellt;Icllloropllcllol 

Pent:lqui Ii 
Pentazocinc 
Pentobarbitonc 
Pcrphcnazinc 
Pcthidinc 
Phcnacaine 
Phcnacctin 
Phcnndoxone 
Phcnanthrcnc 
Phcnazocinc 
Phcnazonc 
Phenazopyridinc 
Phcncyclidinc 
Phcndimctrazinc 
Phcnclzine 
rc-Phcncthylaminc 
I_,‘-Phcncthylaminc 
Pheneturidc 
Phenindaminc 
Phcniprazinc 
Phcniraminc 
Phcnmctrazinc 
Phcnobarbitotic 
Phcnothinzinc 
Phcnoxybenzamine 
Phcnoxypropazinc 
Phcnprobamate 
Plicnsuximidc 
Phcntcrmi nc 
Phcnytbutazonc 
Phcnylpropanolaminc 
Phcnylsalicylatc 
Phcnyltoloxaminc 
Phcnyramidol 
Phcnytoiti 
Pholcodinc 
Physostigminc 
Picrotoxin 
Pilocnrpinc 
PipilnlaZillC 
Pipazcthiltc 
Pipcridolatc 
Pipcrocainc 
Pipcroxnti 
Pipcthanatc 
Pipobrormn 
Pipradrol 
_-_I__- ,_____ ___.. -.._ _.... -_ 

2550 
I740 
2540 
22GS 
1750 
2200 
I740 
2615 
I660 
2510 
I780 
2G70 
1830 
2345 
1870 
1440 
I340 
1010 
II20 
1450 
2160 
1410 
I X05 
1430 
I950 
2010 
2230 
1465 
I520 
1640 
II30 
2370 
I.710 
1740 
1925 
2000 
2335 
2380 
1810 
2205 
2010 
3260 
2010 
2325 
1955 
IX30 
2470 
2200 
2150 
_. ..-. 

I9 
This study 
I5 
I9 
19 
19 
I9 
IO 
I9 
8. IS 
IO 
8. IO 
I9 
I 0 
I9 
I9 
This study 
19 
I9 
IS 
This study 
IO 
5 
I9 
I9 
IO, IS 
IO. IS 
7 
IS 
IO 
I9 
IO. IS 
I9 
IO 
IO, IS 
This study 
15, I9 
IO 
I9 
I9 
I 0 
This study 
IS 
This study 
This study 
I5 
IO 
IO 
I9 

. 

H, IO. I5 
IO, IS 

x, IO. IS 

x, IO. I.5 

I 0 

IO. I5 
7, IO, I5 
IO 
IO 
IO 

8, IO, I5 

x, I5 
7, IO 
IO. I5 

7, IO 

7, IO 

IO 

IO 

I5 

IO. I5 
IO 

8, 10, I5 
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Pramoxinc 2305 
Prcnylaminc 2.540 
Prilocainc 1845 
Primaquinc 2320 
Primitlonc 2250 
Probarbital I550 
Probcnccid 2320 
Procainamide 2230 
Procaine 1995 
Procarbazine 1990 
Prochlorpcrazinc 293s 
Procyclidinc 211s 
Progcstcrone 2785 
Promatinc 229s 
Promethazine 2260 
Propanthclinc 2350 
Properidine 1740 
Propiomazine 2725 
Propoxycainc 2320 
Propranolol 2145 
N-Propylamphctnminc 1330 
Propylhexedrinc 1170 
5.Propyl-S-isobutylbarbituric acid I690 
Prothipcndyl 2330 
Protokylol 1 so0 
Protriptylinc 2230 
Pscudoephedrinc 1350 
Pyrnthiazinc 2520 
Pytidoxaminc 2000 
Pyrimethaminc 2140 
Pyrrobutaminc 2430 

This study 
IS 
8. IO 
This study 
19 
19 
This study 
IO, IS 
19 
IO 
IO 
This study 
IO 
19 
19 
IO 
IS 
This study 
I5 
10, IS 
19 
19 
10 
This study 
10 
IS 
7 
8, 10 
19 
I.9 
19 

Quinalbarbitone 
Quinidine 
Quinine 
Quinolinc 
isn-Quinolinc. set Isoquinolinc 
Quinuronium 

177s 
2760 
275s 
1440 

19 
19 
19 
10 

2100 15 

Resorcinol 1610 10 
Rotenone 3250 10 

Salicylamide 
Salicylic acid 
Sanguinarinc 
Santonin 
Sccbutobarbitone 
Spartcine 
Stearic acid 
Stilboestrol 
STP (Methyldimethoxyamphctamine) 
Strychnine 
_. .-... _ ._ _... ,_. _ .~. 

1460 
1330 
2880 
2160 
1780 
1770 
2175 
2300 
1620 
3040 * 

19 
19 
19 
10, IS 
19 
10,lS 
10 
This study 
19 
19 
. . 

Sorrrce Check 

IO. 1s 

10 
8. 10, IS 
IO, 1s 
IO 

8, 10. 15 

10. IS 

8. 10. IS 
8. IO. IS 

IS 

7, IO 

10. IS 

10 
8. IO. IS 

IO,15 
IO.15 
IO. 1s 

10 
10 

10.1s 
10. 
IO. 1s 
___. . 
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Styramatc I670 
Sulphonal I475 

Tacrinc 
Talbutal 
Tetrahydrocannabinol 
Tctrahydrozolinc 
Thebwon 
Thcbainc 
Thcnyldiaminc 
Theobrominc 
Thcophyllinc 
Thiabcndazolc , 
Thinmylal 
Thiantoin 
Thicthylperazinc 
Thiopcntonc 
Thiopropazatc 
Thioridazinc 
Thiosalicylic acid 
Thiothixenc 
Thonzylaminc 
Thymol 
Thymoxaminc 
Tolazamidc 
Tolnzolinc 
Tolbutamidc 
Tranylcyprominc 
Triamcinolone 
Trifluoperazinc 
Triflupromazinc 
Trimcperidine 
Trimcprazinc 
Trimcthoprim 
Trimipraminc 
Tripelennaminc 
Triprolidinc 
Tropine 
Troxidonc 
Tryptaminc 
Tybamatc 
Tyrnazolinc 

2140 
I700 
2455 
I9GO 
2500 
2525 
2010 
I840 
1485 
2010 
I890 
21 I45 
3: !GO 
II $50 
3L $50 
31 110 
I’ 500 
3i II5 
2: ZOO 
I: 270 
II 130 
It 550 
I! 5.50 
It 590 
I: !I0 
3( 170 
tc 5X0 
2: 210 
II 330 
2: 320 
2( 510 
2: 200 
I’ 960 
2: 250 
I: 200 
I 100 
I’ 740 
I 700 
I 850 

Vinbarbitone I’ 

Warhrin 

750 

460 

Xenysalate 2440 
Xylometazolinc 1920 
_-- _.-_ .- .--. _ .-.. 

Sowee 
_. 

IO 
I5 

15 
IO 
I9 
8 
I5 
I9 
This study 
IO 
IO 
IO 
I9 
I9 
IO 
I9 
This study 
I9 
IO 
IO 
This study 
IO 
I5 
IO 
I5 
IO 
19 
IO 
This study 
I9 
I5 
This study 
I5 
I5 
I9 
I9 
IO 
I9 
8. IO, 15, I9 
IO 
8 

IO 

I9 

I5 
IO, 15 
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Yohimbinc 

Zoxazolaminc 

column from those in Tables 3 and 4 by consideration of the standard deviations in 
Table 2 and this is discussed later. 

Retention indicts for 171 drugs were available from previously p.ublished data 
(Moffat ct crl.” and Kazyak and Permisohn9) and the retention indices for a further 
43 drugs were measured for this study. The data for these 214 drugs were used to 
calibrate other published data (Beckctt et crl. ‘, Beckett and Moffat”. Finklc et rrl.‘” 

and Clarke’“) to convert their retention times and relative retention times to retention 
indices. Fig. I shows such a calibration graph and nil values were within j, 50 reten- 
tion indes units from the regression line. Tables 3 and 4 give the retention indices of 
480 drugs and chemicals using SE-30 as the stationary phase arranged in alphabetical 
order of drug name and ascending order of retention index, respectively. No attempt 
has been made to separate particular chemical groups. so that the tables contain 
acidic, neutral ancl basic drugs as well as steroids. insecticides, plasticisers and other 
commonly encountered chemicals. They are named according to Martindale”, or the 
Merck IndexI if they are not included in the former’s work. Some entries are for 
the parent drugs r~lthough the peaks actually observed were thermal decomposition 
products. These are indicated where known, but care mllst be exercised when losing 
a linked GC-MS system because the peak observed may not be for the parent drug. 
For example. quinuronium is a quaternary ammonium compound and would not be 
expected to be eluted from ;t GC column although it gives R peak of retention index 
2100. 

The source of each retention indes is included in the tables. In some cases the 
mean values obtained from several sources have been used. Often R check on the 
value finnlly included was made from another sollrce and the results had to agree 
to within ~1: 50 retention index units. Where vallles obtained from different sotlrces 
varied by more than rlL: 50 retention index units, the value finally used was determined 
experimentally. Only 9 out of 480 values needed to be re-determined. 

Table 3 can be used to lind the retention index of ;L drug, or if the drug is not 
in the table its probable retention index can be obtained by using the correlation 
graph of molecular weight VS. retention index (Fig. 2). Compounds with many polar 
functional groups will deviate to the largest extent from the regression line. 

The reproducibility of retention indices will change with the temperature of 
the column (Table 2) and also with the nature of the drug being chromatographed. 
Those drugs containing alkyl, aryl. alkoxy. amide or tertiary amino groups will give 
nearly symmetrical peaks and the retention indices will be very reproducible. On the 
other hand. primary rlmino. alcoholic and especially phenolic groups will cause tailing 
peaks in the chromatogram. In these cases. Rnd also where tailing peaks are obtained 
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TABLE 4 

RETENTION INDICES OF 4X0 COMPOUNDS USING SE-30 AS THE STATIONARY PHASE. 
ARRANGED IN ASCENDING ORDER OF RETENTION INDEX 

Neg. ...: NCI p~k bct\vccn 1000 atld 3500. 

Acctophcnuzinc 
Gl~;lncthiclinc 

M~thyl~t~~~it~o~~~cthylhcptanc 
N-Ethylbcn~yla~l~itlc 
cc-Phcncthylitnlinc 
IS0illnylalllillc 

Ethchlorvynol 
IsolllctllcptCn 

Cyclopcntaniinc 
ElllCVlZlltliltC 

Trckidone 
Amphctarninc 
lI-Plicnctliylaminc 
Camphor 
Norfcnfluraminc 
Phcntcrminc 
Isopropylhcxcdrinc 
Aniline 
N.N-Dimctl~ylpl~cncthyl~tt~~irlc 
Nicotinyl alcohol 
Mcthylamphctarninc 
Propylhcxcclrinc 
MCthylsi~licylittc 
Purgylinc 
Tropinc 
Dinicthrin 
N-Ethylittll~~h~til~lli~lc 
Hcxanlinc 
Tr;~nylcypromin~ 
Fcnfluraminc 
Anisalclchydc 
Clili~rnicthiazolc 
N,N-Dimcthylarnpl~~t~t~~~i~~~ 
Mcphcntcrminc 
Thymol 
Buphcninc 
Alctaminc 
Acctylsalicylic acid 
Norpscudocphccirinc 
Pl1cnylpropi~nolarnillc 
Chlorphcntcrminc 
p-Arninosalicylic acid 
wl3utyric ilCid 
c/s-Linolcic ilCid 
N-Propylamphctaniifi~ 
._-- ._- ._.. _ - 

This study 
This study 

7 
I 0 
I9 
IO 
I9 
7. IO 
This study 
IO 
I9 
I9 
I9 
I 0 
7 
I9 
7 
I 0 
I 0 
IO. llliS study 
I9 
I9 
I 0 
I9 
IO 
I9 
I9 
I 0 
I9 
7 
IO 
‘0 
7 
I9 
IO 
This study 
7. IO 
IO. I9 
7 
I9 
I9 
IO 
IO 
IO 
I9 

C/l Cd 

I 0 

IO 

7. IO 

7. IO 
IO 

7. IO 

7. IO 
7. IO 

7. IO 

7. IO 

7. IO 
I 11 

7. IO 

7. IO 
7. IO. I5 
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Source 

Salicylic acid 
Nicotine 
Phcnclzinc 
Cypcnaminc 
Ephcdrinc 
Pscudocphcdrinc 
Ectylurcc 
Ethinamatc 
Mcthoxyphcnaminc 
Acetanilidc 
~+Hydroxyphcnylpyruvic acid 
Amctazolc 
Bcmcgridc 
Mcthylcphcdrinc 
rr-Caproic acid 
Phcniprazinc 
Modalinc 
Phcnmctrazinc 
Phendimctrazinc 
Quinolinc 
lsoquinolinc 
Phcncturidc 
Etafcdrinc 
Nicotinamidc 
Salicylamide 
Warfarin 
Phcnoxypropazinc 
MDA ~Mcthylcncdioxynniphctaminc) 
Mctharbitonc 
Sulphonal 
Dicthylpropion 
Capric acid 
Thcophyllinc 
Cantharidin 
Carbaryl 
Barbitonc 
Carbromal 
Histamine 
Mandclic acid 
Nialamidc 
Nikcthamidc 
Protokylol 
Thiosalicylic acid 
Methyprylonc 
Chlorothymol 
2.4-Dinitrophcnol 
Methocarbamol 
Phenprobamate 
Benzocaine 
Hydrallazinc 
Leptazol 

1336 
I340 
I340 
I345 
I350 
I350 
1360 
1360 
1360 
I365 
1380 
I390 
I390 
1400 
I410 
1410 
1420 
1430 
14.40 
I440 
I440 
1450 
1460 
1460 
1460 
1460 
1465 
1470 
I470 
1475 
1480 
1485 
1485 
I490 
1490 
1495 
1500 
I500 
I500 
I500’ 
I500 
1500 
1500 
1505 
1510 
1510 
1510 
1520 
1530 
1530 
1535 

I9 
19 
This study 
7 
I9 
7 
I9 
I9 
7. IO 
IO 
IO 
This study 
IO 
7. IO 
IO 
IO 
7 
19 
I9 
IO 
IO 
I5 
7. I5 
IO 
19 
19 
7 
I9 
IO 
I5 
I9 
IO 
IO 
19 
I9 
I9 
I9 
IO 
IO 
This study 
I9 
IO 
IO 
I9 
IO 
10 
IO 
15 
This study 
10 
This study 

.._. ~.. _ .- ,__._ 
CllCClC 

IO 
7. IO 
IO 

7. 10. I5 

IO 
IO 

7. IO 
7. IO. I5 

IO 
IO, I5 

IO 
15 

7, IO 

IO. I5 

7, 10 

IO, I5 

8, 10 

7, IO 



SE-30 AS A STATIONARY PHASE l=OR THE GLC OF DRUGS KS 

TABLE 4 (cortfirrrrcd) 

3.4.Dimcthoxyphcncthylaminc 
Mcphcncsin 
Mcthimazotc 
Probarbital 
Tolazolinc 
Clotibratc 
Mcphcncsin carbamatc 
lproniazid 
Hydrastininc 
Mctronidazolc 
Mcthsuximidc 
Allobarbitonc 
Laurie acid 
Nifenazonc 
Resorcinol 
Aprobarbitone 
4,6-Dinitro-a-crcsol 
STP (Methyldimcthoxyamphctamine) 
Zoxazolaminc 
Isoniazid 
Amylocainc 
Dycloninc 
Phcnsuximidc 
Tolazamide 
Butabarbitonc 
p-Nitromcthylamphctaminc 
Butobarbitonc 
Phcnacctin 
Allylbarbituric acid 
Carbimazolc 
Cotininc 
Styramatc 
Chlorphcncsin carbamatc 
Carminic acid 
Mcscalinc 
5-Propyl-5-isobutylbarbituric acid 
Tolbutamidc 
Talbutal 
Tybamatc 
Chlorzoxazonc 
Paracetamol 
lsoprenaline 
Mcthoxaminc 
Amylobarbitonc 
Hippuric acid 
B’utethamatc 
Chlorpropamide 
Hydroxyphenamate 
Lindane 

Source 

I540 I9 
I550 IO 
1550 IS 
1550 I9 IO, IS 
I550 IS 
1560 IO 
1570 IO 
1580 This study lc, 
I590 I9 
1590 IO. IS 
IS95 I9 
1600 IO I5 
I600 IO 
1600 I5 
1610 IO 
I620 IO IS 
I620 IO 
1620 I9 IO 
I625 IO 
1630 I9 IO 
1635 8. IO 
1 G40 IO 
1640 IO 
1650 IO 
I655 IO 
1 GSS IO 
1660 IO IS 
I660 I9 8. IO. IS 
I670 10 IS 
I670 IS 
I670 8 
1670 IO 
1690 IO 
1690 IO 
1690 I9 IO. IS 
1690 IO 
I G90 IO 
1700 IO I5 
I700 IO 
1710 10, IS 
1710 I9 IO 
1720 IO 
1720 IO. IS 
172s I9 IO. IS 
1730 IO 
1740 I5 
1740 IO, 15 
1740 19 10, IS 
1740 10 

(Conlirrrtcd 011 p. S6) 
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Mcclorenoxatc 1740 
Myristic acid 1740 
Pcntachlorophcnol 1740 
Pethidinc 1740 
Phcnylsalicylatc 1740 
Propcridinc I740 
Tryptaminc I740 
Norpethidinc I745 
Dimcthyltryptaminc 1750 
Pcntobarbitonc 1750 
Vinbarbitonc I750 
Diazinon 1760 

_ Mcthohcxitonc 1760 
Fcnmctrnmidc 1765 
Pachycarpinc I765 
Nicoumalonc 1770 
Sparteinc 1770 
Quinalbarbitonc 1775 
Cotarninc 1780 
Lobclinc 1780 
Mcthylphcnidatc 17x0 
Phcnanthrcnc 1780 
Sccbutobarbitonc 1780 
Anthmccnc 1790 
Betaprodinc 1790 
Mcprobamatc 1790 
Mcthoin 1795 
Ethotoin 1800 
Phcniraminc 1805 
CalTci tic 1810 
Physostigminc I810 
Glutcthimidc 1825 
Bctamcprodinc I830 
Kctaminc 
Phcnazonc 

1830, 
1830 

Pi pcroxan I830 
Thymoxaminc I830 
Trimepcridinc 1830 
Alphamcprodinc 1840 
Dimcnhydrinntc I840 
Thcobrominc I840 
Ethohcptazinc I845 
Prilocainc 1845 
Bcnzphctaminc 1850 
Cnrisoprodol I850 
Etryptuminc I850 
I-lcxobarbitonc I850 
Thiopcntonc I850 
Tymayolinc I850 
Diphenhydmminc I855 
Lachesine 1860 

Sorrrcc CJWCIS 

I5 
10 
This stucly 
I9 
IO 
I5 
8. IO. 15. I9 
I9 
IO, I5 
I9 
IO, I5 
IO 
IO 
8 
I9 
10 
IO, I5 
I9 
I9 
I9 
I9 
IO 
I9 
IO 
I5 
I9 
I9 
IO 
5 
I9 
I9 
I9 
I5 ’ 
IO, I5 
I9 
15 
I5 
I5 
I5 
IO 
IO 
I9 
8, IO 
7. IO 
I9 
8 
IO 
I9 
8 
I9 
IS 

IO 
8, IO. 15 

8 

IO, I5 

IO. 15 

7, IO 

8. IO, I5 
IO 

8, I5 
8, IO. I5 
IO 
8, IO, I5 

IO 

8. IO, 15 

IO 

IO 

8, IO 
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Lignocainc 
Mcbutamatc 
Dimcthylthiambutcnc 
Phcncyclidinc 
Butylphthalntc 
Amidopyrinc 
Thiamylal 
Alphaprodinc 
Accnocoumarin 
Cyclandclatc 
Dicthyltryptnminc 
Malathion 
Mcthylphcnobarbitonc 
Xylomctnzolinc 
Azapctinc 
Doxylnminc 
Ethylnlcthylthionibi~tcnc 
Orphcnadrinc 
Parathion 
Phcnyltoloxaminc 
Hydroxyamylobarbitonc 
Aldrin 

, Ampyronc 
Caramiphcn 
Cyclobarbitonc 
Hcxylcainc 
Phcnobarbitonc 
Pipcrocainc 
lsocnrboxazid 
Nystatin 
Tetrahydrozolinc 
Tripclcnnaminc 
Mcthapyrilcnc 
Ethomoxanc 
Palmitic acid 
Mcthaphcnilcnc 
Procurbazinc 
Procaine 
Bufotcninc 
Chlorpheniraminc 
Dicthylthiambutcnc 
Eucatropinc 
Phcnyramidol 
Pyridoxaminc 
Anlprotropinc 
Butanilicainc 
Cyclizinc 
Cyclopcntolatc 
‘Kctbbcmidonc 

I X60 
I X65 
I870 
I p70 
I880 
1890 
I890 
I x95 
I900 
1900 
I900 
I900 
1920 
1920 
192s 
I925 
1925 
1925 
I915 
19’5 
I930 
I950 
1950 
I950 
I950 
1950 
19.50 
1955 
I960 
I960 
I960 
I960 
I970 
197.5 
1975 
1980 
I990 
1995 
2000 
‘000 
‘000 
2000 
1000 
2000 
2010 
2010 
2010 
2010 
2010 

Srmw 

10 
I9 
15 
19 
IO 
I9 
I9 
IO, I5 
10 
IO 
I 0 
IO 
19 
IO. IS 
IS 
IO. IS 
15 
5 
10 
IO. I5 
IS 
I9 
I9 
15 
I 0 
15 
19 
This study 
19 
10 

x 
I9 
I9 
IS 
IO 
IO 
I 0 
I9 
IS 
I9 
I5 
IS 
This study 
I9 
I.5 
IS 
19 
15 
IS 

ClWCli 

n, IO, I5 
IO 

IO. I 5 

x. IO 
. IO 

I5 

8, IO. IS 

IS 

IO. IS 
IO 
I 0 

x. IO. 15 
H. 15 

,x, 10, I5 

8, IO. I5 

IO 

x. IO. IS 
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TABLE 4 (corrtitrrwf) 

D,‘rr.L! 
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Phenothiazinc 2010 
Pilocarpinc 2010 
Pipazcthutc 2010 
Thcnyldiaminc 2010 
Thiabcndazolc 2010 
Chlordanc 2020 
Amisomctradinc 202s 
Apoatropinc 2025 
Butallylonal 202s 
Hydroxypethidinc 202s 
Dimcthoxanate 2030 
Methadone (cyclic mctabolite) 2030 
Chlorphenoxaminc 2040 
Homatropinc 2045 
Butcthaminc 2050 
Carbinoxaminc 2050 
Chlorbcnsidc 2050 
Isopropamidc 2060 
Brompheniraminc 2070 
Chlophcdianol 2070 
Mcpivacainc 2075 
Normcthadonc 2080 
Diphcnylpyralinc 2090 
Nnphazolinc 2090 
Dicyclomine 2100 
Hcptabarbitonc 2100 
Quinuronium 2100 
Dicldrin 21 IO 
Dcxtromcthorphan 2115 
Procyclidinc 21 IS 
Mcphcnoxnlonc 2120 
Isomethadonc 212s 
Oxypcrtinc 2125 
Chloropyrilenc 2130 
Pyrimcthaminc 2140 
Tacrinc 2140 
Propranolol 2145 
Thiantoin 2145 
Alphumcthadol 21.50 
Bromodiphcnhydraminc 2150 
Dopnminc 2150 
Embraminc 2150 
Pipradrol 2150 
Butriptylinc 2155 
Alphacetyln~ethadol 2lGO 
Phenindaminc 2160 
Santonin 2160 
Mcthadonc 2170 
Oxymetazolinc 2170 
Atropine 2175 
Fluopromnzinc 2175 

_ ..__ 
Retcrrtiurr 
itickx 

Sorrrce 

10. IS 
IO 
15 
This study 
10 
13 
Ic; 
15 
10 
15 
This study 
8 
IO. 15 
I9 
This study 
5 
I9 
10 
IO. IS 
15 
This study 
8 
This study 
This study 
This study 
IO 
IS 
19 
8. 15 
This study 
I9 
8 
IS 
This study 
19 
IS 
10. I5 
19 
I5 
19 
15 
15 
19 
I5 
I5 
This study 
10.15 
19 
10. IS 
19 
15 

ClllX.4 

15 

IO 

IO. IS 
IO. IS 
IO. IS 

lo; 15 

IO, I5 
IO 
IO 

IS 

IO. I5 
IO 

IO 
IO 

IO. IS 

8, IO. 15 

8, IO. 15 

8. 10. I5 

IO. 15 
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TABLE 4 (carrtinwcl) 

Drrig 

Linolcnic acid 
Steuric acid 
Cocaine 
Dextropropoxypbcnc 
Ergocryptinc 
Mctaxalonc 
Mctbaqualonc 
Mcfcnamic acid 
Adipbcnine 
Amitriptylinc 
Chloroprocainc 
Perpbenazine 
Pipobroman 
Thonzylaminc 
Trimipraminc 
Mcpyraminc 
Picrotoxin 
Amolanonc 
Azcwyclonol 
Triilupromnzinc 
Amethocainc 
Chlorcyclizinc 
Nortriptyline 
lmipraminc 
Cyclomctliycainc 
Hyoscyaminc 
Lcvorplianol 
Metabutoxycainc 
Benactyzinc 
Benzbcxol 
Levomethorpban 
Phcpoxybenzaminc 
Procainamidc 
Protriptylinc 
Carbctapcntanc 
Chlormczanonc 
Primidone 
Triprolidinc 
Desipraminc 
Isothipcndyl 
Promcthazinc 
Pcntazocine 
Bupivacaine 
Dinlcthindcnc 
Desomorphinc 
Aconitine 
Bipcridcn 
Diet hazinc 
Harminc 

ScNu+ce 

2175 IO 
2175 IO 
2180 I9 
2180 I9 
2180 IO 
2180 IO 
2180 IO, I5 
2185 10.15 
2190 I9 
2200 I9 
2200 IO. 15 
2200 I9 
2200 IO 
2200 This study 
2200 I5 
2205 5 
2205 I9 
2210 IO, 15 
2210 I9 
2210 I9 
2215 I9 
2215 I9 
2215 5 
2220 I9 
2225 IO 
2225 I9 
2225 IO. I5 
2225 IO 
2230 I9 
2230 19 
2230 15 
2230 IO, 15 
2230 IO, 15 
2230 15 
2240 This study 
2250 IO 
2250 19 
2250 I9 

, 2260 This study 
2260 This study 
22GO I9 
2265 I9 
2270 8 
2270 IO. 15. I9 
2275 15 
2280 I9 
2280 15 
2280 I5 
2280 This study 

Cl1 eck 

8, IO 
x. IO. I5 

8 

I 0 
8, IO. I5 

IO, I5 

8. IO. I5 

IO, I5 
8, IO 
IO, I5 
8. IO. 15 
IO, IS 
8. IO. I5 

10 

IO 
IO. IS 

IO 

8, IO. 15 
8, IO. I5 
IO, IS 
8. IO. 15 
8. IO. I5 
x. IO. I5 
IS 
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Anisinidionc 2285 

Hyoscine 2285 

Carbamazcpinc 2290 

Dicophanc ‘290 

Mcthyldcsorphinc 2290 

Prornazinc 2295 

Chlordiazcpoxiclc 2.300’ 

Stilbocstrol 2300 

Dramoxine 2305 

Dihydroergotnminc 2310 

Etoxeridinc 2310 
Benztropinc 2310 
JWphcninc 2320 
Priniaquinc ‘3’0 
Probcnccid 2320 
Propoxycai tic 13’0 
Tritncprazinc 2320 
Pipcridolatc ‘3’5 
Antazolinc ,330 
Prothipcndyl 2330 
Oxazcpani 2335 
Phcnytoin 1335 
Dcxoxadrol ‘340 
Lcvallorphan 1340 
Phcnazopyridiw ‘345 
Ethopropuinc 2350 
Gcntisic acid 2350 
Propanthclinc ,350 
Cyproheptadinc 2355 
Ergotaminc ‘360 
Dihydrocodcinc 2365 
Phcnylbutazonc 2370 
Methyldihydromorphinc ‘375 
Metopon 2375 
Pholcodi nc ‘380 
Codeine 2385 
Hcxocstrol 2400 
Diazepam 2410 
Mcthoxychlor ‘410 
Ethylrnorpliinc 1415 
Dihydrocodeinonc ,425 
Hydrocodonc 1425 
Oxycoctonc ‘425 
Pyrrobutaminc ,430 
Morphine 1435 
Chlorpl’onli~zillc ‘440 
Dihydromorphinc ‘440 
Xcnysalntc 2440 
Acctyldihydrocodcinc ‘4.50 
Mebhydrolin 2450 
Ethylisobutrazine 2455 

IO 
I’) 
I5 
I’) 
IS 
I’) 
This study 
This study 
This study 
I’) 
I5 
10.15 
This study 
This study 
This study 
IS 
This study 
This study 
I’) 
This study 
IO, I5 
IS, I’) 
H 
5 
I 0 
This study 
10 
IO 
IO. I 5 
I 0 
8 
10. IS 
IS 
15 
I 0 
I’) 
IO 
5 
I9 
I9 
I 0 
IS 
I 
I’ 
1’ 
1 
I 
I 
I 
I 
x 

IO, I5 

IO. I5 

x, IO, I5 
IS 
IO. I5 
IO. IS 

I 0 
IO 

H, IO. IS 
10, IS 
x, IO. I.5 
IO. IS 

IO, I5 

IO. I5 

IO. I5 

8, IO. I5 
8, IO. 15 
x. 10, 1.5 
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Tctmhydrocannabinol 
Chlordiazcpoxidc 
Butacainc 
Dipipanonc 
Mcthdilazinc 
Pipcthanatc 
Dusmcthylchlorpromnzinc 
Dibcnzcpin 
Didcsmcthylclilorpronlazinc 
6~MOlll~iICCtylmorphi~Ie 
Hydromorphonc 
Mcthixcnc 
Chlordiazcpoxidc 
Ergocristinc 
Mcthoxypronwzinc 
Morphcridinc 
Thebacon 
Clilorprothixenc 
Phenadoxonc 
Mcthotrimcpruine 
Norcthynodrcl 
Oxymorphone 
Pyrathiazinc’ 
Thcbainc 
Oxyphencycliniiric 
Pcntaquin 
Prcnylaminc 
Etlwxzolanlidc 
Pccazinc 
Nalorphinc 
Chloroquinc 
Cinchoninc 
Dcptropinc 
Mcthyltcstostcronc 
Trimcthoprin-r 
Diiimorphinc 
Phcn;~ct~inc 
Cinchonidinc 
Accpromazine 
Phcnatocinc 
Nitrazepanl 
Bcnzcthidinc 
Clcniizolc 
Trifluopcrazinc 

’ Cinchocaine 
lncionwthncin 
Fcntanyl 
Gill laminc 
Ethinylocstraciiol 

2455 19 
2460’ This study 
2470 5 
2470 5 
2470 8. IO. I5 
2470 I 0 
24x0 x 
2480 IO 
2480 x 
2480 15 
2490 I 0 
24YO IO 
2500’ This study 
2500 IO 
2.500 I9 
2500 I5 
2500 I5 
2510 IO 
2510 8 
2515 This study 
2520 IO 
2520 IO, 15 
2520 8 
2525 19 
2540 I 0 
2540 I5 
2540 I5 
2550 IO 
2550 I9 
2570 I9 
2575 I9 
2575 I9 
2590 15 
2610 15 
2610 I5 
2615 IY 
2Gl5 I 0 
2625 I9 
2665 x. IO. I5 
2670 8. IO 
2G75 5 
26X0 15 
2680 5 
2680 This study 
2690 I9 
2690 IO 
2700 IS 
2700 I5 
2710 IO 

SOIlIT C/lCClS 

IO 
8, I5 

IO. I5 

IO 

15 
8. IO. 15 

IO 
I 0 

IO. 15 
10.15 
8. 15 
x, IO. I5 

8. IO. I5 

x. I5 

I5 

IO. 15 
x, IO. 15 
IO, I5 
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Propiomazinc 
Quinine 
Quinidinc 
Captodiame 
Hydroxyquinidinc 
Progestcronc 
Chlordiazcpoxidc 
Hcxachlorophane 
Ethoxyquin 
Papaverine 
Hydroxyzinc 
Anilcridinc 
Dapsone 
Hydroxychloroquinc 
Doxapram 
Sanguinarinc 
Diphcnadiono 
Prochlorpcrazine 
Halopcridol 
Dcxamcthasonc 
Hydrastinc 
Cholesterol 
Thiothixcnc 
Strychnine 
Fluphenazinc 
Mcclozinc 
Mcthysergidc 
Triamcinolonc 
Noscapine 
Thioridatinc 
Rotenonc 
Pipamatinc 
Thiethylpcrazinc 
Erucinc 
Buclizinc 
Yohimbinc 
Lyscrgide 
Thiopropazatc 
Carphenazinc 

2725 This study 
2755 19 
2760 19 
2775 I9 
2780 15 
2785 IO 
2790 This study 
2795 IO, IS 
2800 I9 
2805 5 
2840 I9 
2845 I9 
2860 I9 
2860 19 
2875 I5 
2880 19 
2910 IO 
2935 IO 
2940 10 
2950 10 
2975 19 
301.5 IO 
3015 IO 
3040 I9 
304.5 I9 
3050 19 
3050 I 0 
3070 IO 
3100 IO 
31 IO 19 
3250 IO 
3260 This study 
3260 10 
3280 IO 
3285 I9 
3290 19 
344s I9 
3450 This study 
3590 I9 

ClWCl~ 

15 
IO, I5 
IO, I5 
IO, IS 

I9 

IO, IS 
IO, I.5 
IO, 15 
10 
10 

IO 

IO, IS 

IO,15 

I 0 

I 0 
IO 

l Major decomposition product 

because of decomposition, the retention indices are much ‘less reproducible and will 
decrease with increased amount of drug injected onto the column. A suitable factot 
to use for routine identification purposes is & 50 retention index units when more 
than 99(x, of experimentally determined values will fall within this range from the 
mean value. An experienced analyst using isothermal conditions and obtaining good 
symmetrical chromatographic peaks will obviously be able to obtain better repro- 
ducibility and it is expected that most values obtained will fall in the range rf-r 20 from 
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3500 

I 

3000. 

2500. 

2000, 

1500. 

Molecular Weight 

Fig. 2. Correlation of rctcntion index and molcculpr weight for drugs chromatographcd on an SE-30 
column. 

Retention Index 

Fig. 3. Frcqucncy histogram of retention indices of 478 drugs on an SE-30 column. 
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the values in Tables 3 and 4. It must be remembered that since the retention indicts 
in Tables 3 and 4 were obtained from many sources, and each value is subject to 
some error, a drug with a smaller index than another may not necessarily be eluted 
first. For example. acetylsalicylic acid and phenylpropanolamine are quoted as having 
retention indices of 1295 and 1310, respectively, but under some conditions they may 
elute in the reverse order. The important feature to recognise is that they elute within 
the error factor of the value given in Tables 3 and 4. 

Fig. 3 shows the histogram for the 478 drugs that gave peaks (two were not 
eluted between 1000 and 3500). Obviously. if a peak is obtained with ri retention 
index of 2200, this information is far less useful for identification purposes than a 
value of 3500, where fewer compounds are possible identities. Thus, Fig. 3 may help 
in determining the usefulness of the retention index for an unknown drug for identi- 
fication purposes. 

It is hoped that by creating this unified collection of data for the GLC identi- 
fication of drugs by measurement of their retention indices on an SE-30 column it 
will aid analysts to standardise 011 this single “preferred liquid phase” and that future 
analysis will be performed using this phase. 

4. ACKNOWLEDGEMENT 

The author is indebted to those scientists in the Home OMce Forensic Science 
Laboratories whose help enabled this project to be completed. 

5. SUMMARY 

The dimethyl silicone elastomer SE-30 has been chosen as the preferred liquid 
phase for the gas-liquid chromatographic analysis of drugs, and retention index data 
have been compiled for 480 drugs and commonly occurring chemicals such as 
p’lasticisets. The inter-laboratory variation in measurement of retention indices has 
been measured for three drugs in eleven laboratories and the standard deviations 
were between 20 and I5 retention index units. 
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