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1/4 in. 0.D . copper column of silicone. gum rubber on 60-80 mesh Diatoport-S was 
obtained from the F &M Scientific Corporation. All chromatograms were obtained on 
an F&M Model 720 gas chromatograph at 40” and a helium flow rate of 60 ml/min 
(variation of temperature and flow-rate from these values did not substantially im- 
prove the separations). The olefin mixture was approximately equimolsr and the 
sample size was 0.002 ml. 

The results of the separations are given in terms of retention times (Table I) and 
the chromatograms are shown in Fig. 1-3. 1 

“I 

TABLE I 

RETENTION TIMES OF ALICYCLIC OLEFINS 

CoEunan used Retention tiwc (set) of co?npoacnds 

Silicone rubber gum 
Dinonyl phthalatc 
@,@‘-Oxyclipropionitrilc 

r irI ITT IV 

120 76 120 

388 476 3% 748 
132 212 320 465 
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Gas chromatography.of derivatives of maleic hydrazide 

II. Trimethylsilyl maleic hydrazide 

The gas chromatographic analysis of maleic hydrazide has been reported earlier 
to be extremely difficult owing to its extremely high melting point (2~6-2~8”)~. This 
same report described the preparation and gas chromatography of alkyl carbonate 
derivatives of maleic hydrazide. 
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NOTES ,141 

In view of the attention which has, in recent ,years, been .afforded to the gas 
chromatographic analysis of various classes of trimcthylsilyl (TMS) derivatives+?, 

‘. and since the enolic form of maleic hydrazide appeared to be conductive to silylation, 
* it was of interest to investigate the gas chromatographic tendency of this derivative. 

Eiqhwimmtal 
The maleic hydrazide sample was obtained from Naugatuck Chemical Division, 

JJ.S. Rubber Company (Naugatuck, Connecticut) and recrystallized from dimethyl 
formamide. The recrystallized product melted with decomposition at 300’. This was 
reacted in pyridine with hexamethyldisilazanei~ in the presence of trimethylchlor- 
silane (TMCS) as given below: 
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The melting point of the derivative was 63-65”. 
Chromatography was carried out on an F & M model 1609 flame ionization 

chromatograph utilizing 6 ft. by lL1: in, 0-d. coiled Pyrex glass columns containing 3 y0 
Carbowax zoM on 60430 mesh acid-washed, DMCS-treated Chromosorb G and 4 y0 
SE-30 on 80-100 mesh HMDS-treated Chromosorb W. On-column injections were 
made using a conversion kit to provide an all-glass flow system (Applied Science 
Laboratories, State College, Pennsylvania), The specific operating conditions are 
given in Table I. 

. . 

TABLE I 

ELUTION OPTMS-MALEICHYDRAZIDE . 

Minutes Conditions 

COE. T x2 H2 Air Range 
(“C) (ml/min) (ml/min) (vd/min) 

CarbowaxzoM 6.11 Igo 89 77 450 1000 

SE-30 81 ’ 4.72 100, 104 300 1000 

Infrared spectra were obtained from a Perkin-Elmer model 337 grating infrared 
spectrophotometer. . 

Results and disc&ion I 

ww The behavior of TMS-maleic hydrazide on polar (Carbowax &M) and non-polar 
%.. (SE-30) coluiiins ‘is shown in Table 1. It is evident from the elution data, that a fair 

degree of residual polarity still exists in theTMS derivative. Fig. I illustrates the elution 
of the derivative from SE-30. The temperature of analysis of ,TMS-maleic hydrazide 
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142 NOTES 

(IooO) on this column is highly significant when one considers the melting point of the 
parent compound. 

Infrared spectra were run on both the derivative and on maleic hydrazide. The 
TMS derivative gave a band at 1250 cm-l in the region of Si-C absorbance which was 
absent in the maleic hydrazide spectra. 

A t-2 4 P 0 

Time 
Fig. I. TMS-maleic hydrazide on S&30. 

The authors acknowledge the technical assistance of RICHARD 0. THO~IAS. This 
study was supported by Research Contract PH 43-64-57, National Cancer Institute, 
National Institutes of Health, Public Health Service. 

Bioaaetics Research Laboratories, Inc., 
Falls Chcrch, Va. (U.S.A.) 

WALTER L. ZIELINSICI, JR. 

LAWRENCE FISWBEIN 

I L. FISI-IBEIN AND W. L. ZIELINSKI, JR,,J. Clzromalog., 18 (1965) 581. 
2 C. J. W. BROO#S AND E. C. HORNING, Anal. Clzem., 36 (1964) 1540. 
3 R. W. FREEDMAN AND P. P. CROTURU, Anal. Clzcm., 36 (1964) 
4T. LUUICKAIMEN, W. A. 0. HAAI~TI E. Biockiw.. 
Biopizys. Ada, (1961) 

5 J.M. RICHEY,H. G.RICHBY,JI. AND R. SCHRAER, A?zaZ.Bioclzem.,g (1964) 272. 
6 K. R~~HLMAN AND W. GIESECKE, A?zgeru. Clzem., 73 (1961) 113. 
7 P. D, SHAW, Anal. Chem., 35 (x963) 1580. 
8 W. J. A. VANDIZNHEUVEL, B. G. CRUCH AND E. C. HORNING, A?taZ. Biocltem., 4 (1962) 191. 
8 W. J. A. VANDENHEUVBL cl al.,AnaZ. Bioclzem., 4 (1962) 191. 
g R. R. WOOD, J. Am, Oil Chemists’ Sot., 41 (1964) 36. 
IO R. BENTLEY,~. C. SWEELEY,M.MAICITA AND W. W. W~~~~,Biocltcm. Oiophys. Res, Cowzmacn., 

11 (1963) 14. 

Received March zgth, 1965 ’ 

J. Cb'o#.?&O~., 20 (IgG3) 140-142 


