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A number of workers1-1o have reported gas-liquid chromatography (GLC) 
data for purine and pyrimidine bases, nucleosides and nucleotides but data for only 
a few monomethylated derivatives have been reported. This note reports a method 
employing GLC for the separation of silyl derivatives of mono-methylated guanines, 
and describes this separation. 

EXPERIMENTAL 

A Varian Model 1440 gas-liquid chromatograph equipped with a flame- 
ionization detector and a linear-temperature programm er was used for this study. 
Helium carrier-gas flow-rate was 48 ml/r&, air flow-rate was maintained at 200 ml/ 
min and the hydrogen flow-rate was 20 ml/min as measured by a soap-bubble ilow- 
meter. Sample injection volumes were l-2 ~1. The chromatographic cohmms were 
either 5.7°k (w/w) SE-30 on Chromosorb W HP (100-120 mesh) or 5 % (w/w) OV-3 
on Chromosorb W HP (100-120 mesh), packed in glass columns 6 ft. x 2 mm I.D. 
The column temperatures were programmed from 150 to 275” at 6”/min. 

A Finnigan series 101X CI-EI GLC-mass spectrometry (MS) apparatus 
equipped with a chemical ionization (CI) source and interfaced with a Finnigan 6OflO 
MS data system was used to collect the MS data. All spectra were collected at an 
ionization potential of I30 eV with methane as the CI gas. 

The monomethyiguanines were obtained commercially except for OS-methyl- 
guanine that was prepared by the method of Balsiger and Montgome@ and S- 
methylguanine which was prepared by the method of Daves et ~1.“. N,O-Bis-(tri- 
methyIsilyl)acetamide (BSA) was obtained from Sigma (St. Louis, MO., U.S.A.). 

The trimethylsilyl (TMS) derivatives of the methylguanines were prepared as 
follows. A stock solution containing 2.7 mg of phenanthrene (internal standard), 4 
ml of acetonitrile and 0.1 ml of BSA was prepared as the silylating reagent. Known 
amounts (0.1-0.3 mg) of each of all monomethylguanines were placed in a micro 
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reaction vessel (Supeko, Bellefonte, Pa., U.S.A.), along with known volumes (O.l- 
0.15 ml) of the above silylating reagent. The micro reaction vessels were placed into 
a 130” oil bath for 90 min and then analyzed by GLC. 

RESULTS AND DISCUSSION 

The conversion of the monomethylguanine isomers to their respective TMS 

derivatives resulted in a volatile and thermally-stable derivative for GLC analysis 
and gave a fast and sensitive method for the analysis of these compounds. 

The advantages and limitations of this GLC method have been examined using 
SE-30 and QV-3 liquid phases. A comparison of relative retention values on the SE- 
30 liquid phase with those obtained on the OV-3 liquid phase was made and appears 
in Table I. The SE-30 liqtid phase had the distizxct advantage of separating all mono- 
methylguanine-TMS derivatives (Fig. 1). Lakings et al.’ reported that the separations 
of a broad spectrum of commercially-available methylated bases were best achieved 
on OV-3. However, our findings indicate that SE-30 gave better resolution for the 
separation of monomethylguanines. Neither SE-30 nor OV-3 could separate guanine 
from l-methylguanine-TMS derivatives. A disadvantage of OV-3 was its inability to 
resolve the 06-methylguanine, l-methylguanine and guanine-TMS derivatives_ In 
contrast, SE-30 resolved 06-methylguanine from either l-methylguanine or guanine 
TMS derivatives. The mixture of 7-methylguanine and g-methylguznine TMS 
derivatives was also unresolved on OV-3. However, a mixture consisting of the TMS 
derivatives of BP-methylguanine, 06-methylguanine, 7-methylguanine, and 9- 
methylguanine was better resolved on OV-3 than on SE-30. We found that 
satisfactory resolution of all volatile monomethylguanine derivatives could be 
achieved on SE-30. 

The number of TMS groups per monomethylguanine molecule (Table I) was 
determined from the GLC-CI-MS quasi-molecular ion values of the product formed 
under silylating conditions which resulted in complete derivatization. Guanine and 
S-methylguanine gave tri-TMS derivatives. Di-TMS derivatives were observed for l- 

TABLE I 

RETENTION TIMES AND NUMBER OF SILYL GROUPS FOR THE RESPECi-IVE 
MONO-METEZYLGUANINE-TMS DERIVATIVES 

a = Relative retention time (phemntbrene = 1.00). 

Compound TMS retention times 

0 v-3 SE-30 

Time (m&z) CL Time (min) a 

Gumine 22.1 1.75 17.9 1.53 3 
l-Methylguaniae 22.1 1.75 17.4 1.49 2 * 
N’-Methylguanine 20.0 1.59 16.4 1.40 2 
3-Methylguanine - - - 

06-MethyQuanine 22.1 1.75 17.3 1.48 2 
7-Methylgamine 
8-Methylguanine 

z-2 1.85 18.1 1.55 2 

1910 
1.87 18.7 1.60 3 

9-Methylguanine 1.51 15.2 1.30 2 
Phenimthrene 12.6 l.OQ 11.7 -1.00 i - 



Fig- 1. Sepiuation of monomethylguanine-TMS derivatives on SE-30. a = phenaathrene (intercal 
standard): b = 9-metbylguanine; c = W-methylguanine; d = OS-methylguanine; e = l-methyl- 
guanine; f = 7-methylguanine; g = 8-methylgunine. 

methylguanine, Nz-methylguanine, Wmethylguanine, 7-methylguanine, and 9- 
methylguanine, as might be anticipated from their respective structures. The di-TMS 
structure for 7-methylguanine and the tri-TMS structure for guanine were observed 
previously and reported by electron impact MS by Hattox and McCloskey”. The 
GLC prof%zs 2nd GLC-CI-MS molecular ion data on samples prepared under in- 
complete reaction conditions showed the presence of both di-TMS and tri-TMS de- 
rivatives for guanine and 8-methylguanine; both mono-TMS and di-TMS derivatives 
for 9-methylguanine. These respective mono-, dt and tri-TMS derivatives were ob- 

served to have different GLC relative retention (a) values. It is therefore necessary 
in qualitative and quantitative analysis of the& compounds, to generate the com- 
pletely silylated products. For example, the di-TMS derivatives of guanine and 9- 
methylguanine had approximately the same relative retention values on the SE-30 
column. The GLC lower detection limit, expressed in nanograms of purine; providing 
discernible and useful peaks for quantitative measurements ranged from about 2 ng 
for guanine to 20 ng for 1-methylguanine. 

This method has been useful in separating standard mixtures of monome@yl- 
guanines, the monomethylguanines obtained from hydrolysis of methylated guano- 
sine, and the monomethylguanines from hydrolysis of methylated polyguanylic acid 
(Fig. 2). 
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Fig. 2. Analysis of TMS derivatives from the hydrolysis of methylated polyguanylic acid. Methylation 
conditions: po!yguanylic acid, d&ethyl&fate, 37”, 18 h, phosphate buffer pH = 7.0. Hydrolysis 
conditions: hydrochloride, 10(X0, 1 h. Silykttion conditions: see Experimental. 
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