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Note 

Cczmparative gas-liquid chromatography of biologicaily important indoies, 
and their benzo[6Jthiophene and I-methylindole analogs 

The indok nucfeus is found in ;I number of biologically important compounds 
and the :itcraturc on their gas chromato~raphic properties is extensive. Horning 
CI ril_’ m3 rcporicd on the gas chromatography of several indole compounds derivatized 
with htlsameth_vldisiIaz3ne (HMDS) and subsequently used N,O-bis(trimethyisilyl)- 
ttcetttmide (BSA)iHMDS_ trim~thylchlorosil~t~~e (TklCS)/HMDS, and diazomcthane,’ 
H?v!DS fk- the dcrivatization of indole alcohols and :tcids’-5_ The da-i\-atization and 
ws chromatog-aphy of tryptophan. usin, = = several difl‘erent dcriv-atizing a_eents. has 
hccn cstensivrly studied by Gehrke and co~orkers~-‘. 

One of the major problems encountered in the derivatization and chromato- 
“rrtphv of indolc compounds has been the formation of multiple derivatives. Vanden- 2 
Hc&!‘” reported the formation of multipic derivatives of trvptamine using BSA 
and Coward and Smith” found multiple derivatives of urinary &dole acids \vith BSA. 
AIbro and Fishtxin” successfully obtained single derivatives of sistccn indole com- 
pounds using bis(trimethyIsil~I)trifiuoro3cet3mide (b-TMSTFA)-trimethylsilyldi- 

ethylamine (TMSDE_A)-TMCS-pyridine (99:3O:i :100) as :I silylatingreagcnt mixture. 
Rrccnt &Torts in this art‘;l have focused on the preparation of derivatives \vhich 

art’ suitable for electron capture detection_ Tritluoroxctic acid has been used to drri- 
v&ire indole :lcids’3 \vhiIe deri\atives ofindole amines have hcen prepared using hcpta- 
fluorr~but~r~limid~zole (HFBI)*J-t5 and pentafluoropropionic anhydride ( PFPA)‘h-“. 

Our study of the chanicai pharmacology of the sulfur and I-methyl malogs 
of biologically active indeie derivatives has necessitated the development of a rapid. 
simple mi-thod for t&r separation and identiticrttion. This report describes the gas- 
liquid chromatographic (GLC) properties of biologicnlIy active indoles along \vith 
their benzo[h]thiophcne ;md I-methylindole anaIogs_ 

BSA and PFPA \vt‘rt’ purchased from Pierce (Rockford. III__ U_S_A_)_ All of 
the indole derivatives \vere purchased from Regis (Chicago. III.. U.S.A.). The henzo- 
[blthiophenc and I-methytindole analog were synthesized in the laboratories of Dr. 
Em=%t Ctrmpaignc_ Chemistry Department, Indiantt University. Bloomington_ Ind__ 
USA_ The internal standards fluoranthene and triphenyhnethane \vere purchased 
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Krom Chemical Service. McdiaT Pa., U.S.A. The OV-17 and tlx Gas-Chrom Q lvere 
purchased from Applied Science Labs. (State College. Pa.. U.S.A.). All other reagents 
and chemicais were reagent grade or better. 

The GLC analysis was performed using a Vari311-Aero~raph Model 1 S40 gas 
chromatograph equipped with either a flame ionization detector (FI D) (TMS deri- 
vatives) or an S mCi Wi electron capture detector (ECD) (PFPA derivatives) oper- 
ated in the d-c. mode. A Varian Model 20 recorder was used to record the chromato- 
grrmis. A 6 l-t_ :-’ I/S in. O-D_ siltmizcd glass column packed \vitb 3’.‘,, OV-I7 on SO- 

100 mesh Gas-Chrom Q was used in a11 the studies. 
Nitrogen, at a flow-rate of 30 m1Jmin. \vas used as a carrier gas. Hydrogen. at 

30 ml.!min_ and compressed :lir_ at 300 ml/min_ \vere used in the operation of the FI D. 
A column oven temperature of 170. \vas used for the chromatography of the TMS 
derivatives and I50 was used for the PFPA derivatives. The injector ports \verc oper- 
ated at 195 ‘_ the FID at 195 ’ and the ECD at 225 _ Attenuation settings ofl -’ IO-“’ 

X!mV Lucre used \vith both detectors_ Injection of I itI of the TMS derivative or 0.1 !&I 
of the PFPA derivative ~~1s used for each antdysis. 

BSJ. A mcthanolic solution containing 30 ;lg of the compound chromato- 
cwtphed along with 20 iig of each of the internal standards \vas transferred to ;I thick- Z 
\vaIled 13-ml centrifuge tube hrtvin g 3 PTFE-lined scre\v cap. This solution \vas blown 
to dryness under nitrogen_ 50ttl of BSA w:ts added. and the tubes \vere fushed \vith 
nitrogen and miscd on :l Vortcs miser for 20 SK_ 

PFP_-I. Derivatives \vere formed according to the method of Cattabeni CI a/.” 
30 ng of ;1 nwthnolic solution of the compound to be chrom:ttogr~tphed thug \\-ith 
30 ng of ;L solution of trvptttmine \v\‘t‘re added to :t crntrifu~e tube. The solution \v;ts 
blo\vn to dryness under nitrogen. PFPA (100rcl) and freshly distilled ethyl xetate 
(20 ill) \vet-e added_ and the tubes were heated at 60 for 3 11. The cscess reagent 1~;~s 
bknvn to dryness under nitrogen and tilt: derivative was redissol\-sd in 30 ,NI of ethyl 

acetate. 

RESULTS XSD DISCUSSlOE 

The formation of multiple derivatives of indoles using BSA as 3 silylating re- 
agent has been reported previouslyl”~ll. We have found that either silylation with ;i 
py-idinr-BSA mixture or the chromt~tograph~ of some BSA derivatives on stainless- 
steel columns promoted multiple derivative formution. Using BSA (neat) and silylated 
gIass columns_ single_ stable derivatives of the compounds listed in Ttlblc I \vr’re 

obttlined Optimal silylation conditions and stability were drtermined~by measuring 
the peak height ratio of the TMS derivative relative to triphe-I~~lm~thane_ All dcriv;l- 

tiv-es \vwe found to be stable for at least 12 h at room temper;tture. 

The PFPA derivatives used in this study \vere prepared as described in Me- 
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‘I-ABLE I 

RELATIVE RETESTION TIMES OF TMS DERIVATIVES OF INDOLE COMPOUNDS 
AKD THEIR BENZO[b~HIOPHENE AND I-METHYLINDOLE ANALOGS 
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33 s-Methosy-N- 0 
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