
respects. That all the da ta  generated are used in parameter esti- 
mation, rather than merely that up to about % M m ,  strengthens the 
parameter estimates. 

It is anticipated that this evaluation will provide a basis for the 
use of the described models when the use of a physically exact or 
a general model is contemplated. 
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Substituted Piperazinoquinazolones: Relationship between 
Selective Inhibition of Nicotinamide Adenine Dinucleotide- 
Dependent Oxidations and Anticonvulsant Activity 

SURENDRA S. PARMAR*SX, A. K. CHATURVEDII, A. CHAUDHARYS, and 
STANLEY J. BRUMLEVE* 

Abstract 0 Several substituted piperazinoquinazolones were syn- 
thesized, characterized, and tested for their ability to affect the 
respiratory activity of rat brain homogenate. All piperazinoquina- 
zolones were found to inhibit selectively nicotinamide adenine di- 
nucleotide “AD)-dependent oxidations of pyruvate, citrate, DL- 
isocitrate, 8-hydroxybutyrate, tr-ketoglutarate, and NADH while 
the NAD-independent oxidation of succinate remained unaltered. 
Inhibition of the oxidation of pyruvic acid by piperazinoquinazo- 
lones was concentration dependent, hut added NAD, while stim- 
ulating the respiratory activity of brain homogenate, reduced the 
inhibition produced by these compounds. Some of these pipera- 
zinoquinazolones possessed anticonvulsant activity; however, this 

activity was found to be unrelated to  their ability to inhibit the 
respiratory activity of the rat  brain homogenate. 

Keyphrases 0 Piperazinoquinazolones-synthesis, anticonvulsant 
activity, and relationship to NAD-dependent oxidations 
Structure-activity relationships-piperazinoquinazolones, anticon- 
vulsant activity, rats 0 Inhibition of respiratory activity, NAD- 
dependent oxidations-synthesis and evaluation of piperazinoqui- 
nazolones 0 Oxidation of pyruvate, citrate, DL-iSOCitrate, 8- 
hydroxybutyrate, a-ketoglutarate, NADH, and succinate-effect 
of piperazinoquinazolones 

Piperazinoureas possessing central nervous system Furthermore, selective inhibition of nicotinamide ad- 
(CNS) -depressant activity were recently shown to enine dinucleotide (NAD)-dependent oxidation of 
inhibit the oxidation of pyruvic acid by rat brain ho- pyruvic acid and other substrates of the tricarboxylic 
mogenate (1). Adrenergic, hypotensive, and antihis- acid cycle by 2-methyl-3-o-tolyl-4-quinazolone (3-5) 
taminic activities were also reported for several 2 -  possessing hypnotic (6) and anticonvulsant proper- 
methyl-3-alkyl or piperazinoalkyl-4-quinazolones ( 2 ) .  ties (7) led to  the synthesis of substituted pipera- 
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CW-CH,-CH,-N N-R] 

R ' q N & C H l  U 

Table I -Subs t i tu ted  Piperazinoquinazolones k 

Com- 
pound Rl R, R3 

Melt- Analysis, % 
Crystallization Yield, ing Molecular 

Solvent % Pointa Formula Calc. Found 

I 

I1 

111 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 

XI1 

XI11 

H 

c 1  

Br 

I 

c 1  

Br 

c 1  

c 1  

Br 

c1 

c 1  

Br 

c 1  

H 

H 

H 

H 

c 1  

H 

c 1  

H 

H 

c 1  

c1 

H 

c 1  

H 

H 

H 

H 

H 

COCH3 

COCHa 

COC6Hj 

Absolute ethanol 

Ethanol 

n-Propanol 

Ethanol 

Benzeneethanol  

Ethyl  acetate 

Methanol 

Acetonitrile 

Ethyl  acetate 

Ethanol 

Dioxane 

Ethanol  

Ethanol 

40 

75 

68 

75 

70 

60 

62 

70 

60 

70 

75 

82 

77 

245 ' 

128' 

190' 

210' 

245 ' 

105 ' 

190' 

255' 

200 ' 

270' 

270' 

144 ' 

265' 

C 52.17 
H 5.79 
N 16.23 
C 58.72 
H 6 . 1 9  
N 18.27 
C 51.28 
H 5 . 4 1  
N 15.95 
C 45.22 
H 4 . 7 7  
N 14.03 
C 52.78 
H 5.27 
N 16.42 
C 51.90 
H 5 .34  
N 14.24 
C 53.26 
H 5.22 
N 14.62 
C 64.31 
H 5 . 6 0  
N 11.20 
C 58.02 
H 5 . 0 5  
N 12.30 c 59.34 
H 4 . 9 4  
N 12 .58  
C 55.17 
H 4 .59  
N 12.87 

C 55.04 
H 5.32 
N 10.27 

C 56.07 
H 5 . 2 3  
N 10.46 

52.45 
6 .O 

16.20 
59.08 
5 .88  

18.12 
50.75 
5 .67  

15.67 
45.33 
4 . 8 7  

14.25 
52.57 

5 .66  
16.30 
52 .OO 

4 .90  
13 .98  
52.97 
4 .82  

14.26 
64 .71  

6 .OO 
11.54 
58.13 
4 . 9 5  

12.45 
59.52 
4.72 

12.78 
55 .OO 
4.32 

12.60 

54.95 
5 . 7 2  

10.57 

55.97 
5 . 4 6  

10 .73  

(1 Melting points were taken in open capillary tubes and are uncorrected. 

zinoquinazolones and to an investigation of their abil- 
ity to inhibit respiratory activity of rat brain homog- 
enate, with a view to studying their biochemical 
mechanism of action. In the present study, attempts 
also were made to correlate the anticonvulsant activ- 
ity possessed by these piperazinoquinazolones with 
their enzyme inhibitory effectiveness. 

CHEMISTRY 

The various piperazinoquinazolones (Table I) were synthesized 
by following the methods outlined in Scheme I. Acetanthranils (II) 
were synthesized by refluxing 1 mole of the appropriate anthra- 
nilic acid (I) with 2 moles of acetic anhydride. Piperazinoquina- 
zolones (IV) were synthesized by heating equimolar quantities of 
appropriate acetanthranils (11) and N-(2-aminoethyl)piperazine 
(ID). 

EXPERIMENTAL] 

Anthranilic Acids (I)-The method of Endicott et al. (8) was 
used for the synthesis of 5-chloro- and 3,5-dichloroanthranilic 

~~ 

Melting points were taken in open capillary tubes and are uncorrected. 

acids. 5-Bromoanthranilic acid was prepared by the method of 
Wheeler and Oats (9), while the method of Klemme and Hunter 
(10) was used for the synthesis of 5-iodoanthranilic acid. 

Acetanthranils (11)-The appropriate anthranilic acid (1 
mole) was refluxed with acetic anhydride ( 2  moles) for 1 hr. After 
excess acetic anhydride was distilled off, the acetanthranil that 
separated out as a solid mass was dried quickly and used without 
further purification (II). 

Piperazinoquinazolones (1V)-Equimolar quantities (1 mole) 
of the appropriate acetanthranil and N-(2-aminoethyl)piperazine 
were heated directly to yield the desired piperazinoquinazolones 
(ll), which were recrystallized from suitable solvents and charac- 
terized by their sharp melting points and elemental analyses 
(Table I, Compounds I-V). 

Substituted 3-[2-N-(N'-Acetylpiperazino)ethyl]quinazolones 
(V)-Appropriate piperazinoquinazolones (0.01 mole) were re- 
fluxed with acetic anhydride (0.02 mole) and anhydrous sodium 
acetate (0.02 mole) for 2 hr. The oily products thus obtained were 
added slowly into crushed ice, and the mixture was stirred for 1 
hr. The crude products that separated were filtered, washed, dried, 
and recrystallized from suitable solvents. The various piperazino- 
quinazolone, derivatives were characterized by their sharp melting 
points and elemental analyses (Table I, Compounds VI and VII). 

Substituted 3-[2-N-(N'-Benzoyl/2-furoyl/3,4,5-trimethoxy- 
benzoyl/piperazino)ethyl]quinazolones (V)-Piperazinoquinazo- 
lones (1 mole) and appropriate acid chloride (1 mole) were re- 
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fluxed in dry benzene on a steam bath for 6-8 hr. The mixture 
was cooled and washed with 5% HCI, 5% NaZC03 solution, and 
finally water. After distilling off the excess of benzene under re- 
duced pressure, the solid mass that separated was filtered and re- 
crystallized from suitable solvent. The various piperazinoquina- 
zolone derivatives were characterized by their sharp melting 
points and elementar analyses (Table I, Compounds VIII-XIII). 

BIOCHEMICAL* AND PHARMACOLOGICAL 

Table 11-Inhibition of Oxidation of Pyruvic Acid in Rat 
Brain Homogenate by Subst i tuted Piperazinoquinazolones 

Percent Inhibitiona 

With Added W i t h o u t  Added  N A D  
Com- N A D  , 
pound 1 mMb 2 mMb 2 mMb 

I 14 .3  f 1 . 2  2 8 . 0  f 1 . 2  2 2 . 9  + 1 . 4  
I1 2 5 . 1  f 2 . 2  3 7 . 6  f 1 . 2  34 .6  f 0 .9  

I11 2 7 . 2  f 1 . 9  55 .3  f 2 . 4  4 7 . 8  & 1 . 1  
IV 3 0 . 5  + 2 . 0  6 8 . 2  i 1 . 4  5 6 . 6  f 0 . 4  
V 4 0 . 4  E 2 . 3  77 .6  2 . 6  6 8 . 0  f 2 . 4  

VI 27.7  f 2 . 6  51 .2  f 1 . 3  4 3 . 4  f 1 . 3  
VII 1 2 . 4  f 2 . 0  2 8 . 4  f 2 . 0  2 2 . 8  z!= 1 . 9  

V I I I  1 6 . 1  f 3 . 8  4 2 . 7  f 1 . 0  3 5 . 2  f 1 . 5  
IX 2 7 . 3  f 3 . 4  44 .8  1 . 0  39 .9  0 . 9  
X 2 1 . 3  & 1 . 0  3 7 . 0  f 2 . 0  2 9 . 6  f 1 . 5  

XI 1 7 . 0  f 0 . 9  2 6 . 7  f 1 . 5  1 1 . 9  f 2 . 0  
XI1 2 5 . 0  f 3 . 4  4 3 . 1  f 2 .0  3 7 . 3  f 1 . 0  

XI11 9 . 3  f 0.8 2 2 . 5  f 1 . 0  1 3 . 3  f 1 . 8  

a Veasel contents and aasay procedures were as described in the text. Each 
experiment was done in duplicate, and the values are the mean values of 
three separate experiments with & standard error of the mean. The oxygen 
uptake was measured at 5-min intervals during a 1-hr incubation. The 
percentage inhibition was calculated from the decrease in the oxygen uptake 
per 100 mg wet brain weight. The final concentrations of pyruvic acid and 
NAD were 10 and 0.5 mM, respectively. b Indicates 6nal concentration of 
substituted piperazinoquinazolones. 

succinate, a-ketoglutarate, DL-isocitrate, 0-hydroxybutyrate, and 
citrate were used a t  a final concentration of 10 mM. NADH and 
NAD were used a t  a final concentration of 0.5 mM. It was pre- 
sumed that the endogenous NAD, present in this homogenate, 
was sufficient for these oxidative processes. All compounds under 
assay were dissolved in propylene glycol (loo%), and an equal 
volume of the solvent was added to the control vessels. 

Determination of Anticonvulsant Activity-Anticonvulsant 
activity was determined in albino mice, 20-25 g, of either sex 
(12). The mice were divided into groups of 10, keeping the group 
weights as near the same as possible. Each piperazinoquinazolone 
was suspended in 5% aqueous gum acacia to give a concentration 
of 0.25% (w/v). The test compound was injected intraperitoneal- 
ly, 100 mg/kg, in a group of 10 animals. Four hours after the ad- 
ministration of the test compounds, the mice were injected with 
pentylenetetrazol (90 mg/kg sc). This dose of pentylenetetrazol 
was shown to produce convulsions in almost all untreated mice, 
and the mice were also found to exhibit 100% mortality during 24 
hr. On the other hand, no mortality was observed during 24 hr in 
animals treated with 100 mg/kg of the test compounds alone. 

The mice were observed 60 min for the occurrence of seizures. 
An episode of clonic spasm persisting for at least 5 sec was con- 
sidered a threshold convulsion. Transient intermittent jerks of 
tremulousness were not counted. Animals devoid of threshold 
convulsions during the 60-min period were considered protected. 
The number of animals protected in each group was recorded, 
and the anticonvulsant activity of these oiDerazino4uinazolones _ -  

Determination of Respiratory Activity of Rat Brain Homog- 
enate-Male albino rats, kept on ad libitum diet, were used in all 

was represented as percent protection. The animals were then ob- 
served for 24 hr and their mortality was recorded. 

experiments. Rat brains isolated from decapitated animals were 
immediately homogenized in ice-cold 0.25 M sucrose in a homoge- 
nizer (Potter-Elvehjem) in a ratio of 1:9 (w/v). All incubations 
were carried out a t  37", and the oxygen uptake was measured by 
the conventional Warburg manometric technique with air as the 
gas phase (5). Fresh rat brain homogenate (1 ml) equivalent to 
100 mg wet weight was added to chilled Warburg vessels contain- 
ing 6.7 mM magnesium sulfate, 20 mM sodium hydrogen phos- 
phate buffer solution (pH 7.4), 1 mM adenosine monophosphate 
(sodium salt), 33 mM potassium chloride, and 500 pg of cyto- 
chrome c in a final volume of 3 ml unless otherwise stated. The 
central well contained 0.2 ml of 20% KOH solution. Pyruvate, 

RESULTS AND DISCUSSION 

Inhibition of certain metabolic processes in the brain was 
shown to be the mechanism of various CNS depressants (12, 13) 
where a parallelism exists between i n  uitro and in uiuo effects, 
since greater hypnotic activity of some agents was reflected by 
greater in uitro inhibition of respiration (14, 15). 

The inhibitory effects of piperazinoquinazolones on the oxida- 
tion of pyruvic acid by rat  brain homogenate are presented in 
Table 11. All piperazinoquinazolones inhibited oxidation of pyr- 
uvic acid, and this inhibition was concentration dependent since 
an increase in inhibition was observed with a simultaneous in- 
crease in concentration. The presence of added NAD was found 
not only to increase the respiratory activity of rat brain homogen- 

Commercial chemicals were used. Sodium pyruvate, adenosine mono- 
phosphate (sodium salt), and cytochrome c were obtained from sigma ate but also to decrease the inhibitory effectiveness of these 
Chemical Co., St. Louis, Mo. Other common chemicals were obtained from PiPerazinoquinazolones. These results thus provide evidence for a 
British Drug House, Bombay, India. possible competition between the piperazinoquinazolones and 
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Table 111-Inhibition of Respiratory Activity of Rat Bra in  Homogenate  b y  Subst i tuted Piperazinoquinazolones 

Percent Inhibit iona 

Com- s u c -  
pound Citrate DL-Isocitrate p-Mydroxybutyrate a-Ketoglutarate N A D H  cinate  

I 2 1 . 2  3~ 1 . 4  1 1 . 3  f 0 . 8  3 4 . 4  f 1 . 2  5 3 . 1  f 1 . 3  1 0 . 1  i 0 . 9  Ni l  
I1 36.4  f 1.0 12.5  f 0 . 9  37 .2  f 1 . 4  4 5 . 1  f 2 . 0  2 1 . 2  f 1 . 0  Ni l  

I11 5 7 . 6  f 1 . 2  5 9 . 5  =t 1 . 2  6 1 . 3  f 1 . 5  7 8 . 8  f 4 . 3  6 2 . 3  f 2 . 3  Nil  
I V  44.1  + 1 . 1  1 2 . 7  4- 1 . 0  3 7 . 4  f 1 . 3  47 .0  f 2 . 0  4 1 . 1  =i~ 1 . 0  Ni l  
V 8 9 . 4  f 3 . 5  72.0  1 2 . 3  73 .8  f 2 . 9  7 9 . 4  f 3 . 0  7 2 . 0  3 . 3  Ni l  

V I  31.5 f 1 .0  5 9 . 9  f 2 . 3  3 7 . 2  f 1 . 1  6 6 . 3  f 3 . 0  4 2 . 1  + 2 . 1  Ni l  
V I I  5 7 . 1  f 1 . 7  3 6 . 0  f 1 . 0  4 5 . 9  f 1 . 2  6 7 . 7  f 2 . 0  1 3 . 2  i 1 . 7  Ni l  

V I I I  3 8 . 1  f 1 . 3  5 1 . 3  + 1 . 7  4 1 . 0  f 1 . 3  6 1 . 0  f 1.9  4 4 . 1  f 2 . 3  Ni l  
IX 4 3 . 3  f 1 . 7  3 5 . 1  f 1 . 6  4 1 . 9  i 2 . 0  4 8 . 0  f 1.0 1 3 . 6  i- 2 . 1  Nil  ~~~ 

X 53:O f i : 3  5114 + i . 3  5 4 . 2  I 1 . 5  70 .8  f 2 . 1  2 9 . 6  f 0.8 Nil  
XI 5 9 . 5  f 2.3 4 5 . 6  f 1 . 2  4 6 . 3  i 1 . 3  5 4 . 2  f 1 . 8  2 8 . 9  f 1 . 2  Ni l  

XI1 5 7 . 6  f 3 . 1  1 7 . 4  f 1 . 1  3 0 . 3  f 1 . 7  4 4 . 9  f 1 . 6  4 0 . 0  f 1 . 4  Nil  
XI11 5 7 . 7  f 1 . 2  5 0 . 2  f 1 . 4  4 9 . 3  f 1 . 7  5 8 . 9  f 1 . 3  1 5 . 8  f 1 . 3  Ni l  

" Vessel contents and assay procedures were as described in the text and in Table 11. The final concentrations of the various substrates, NADH, and sub- 
stituted piperazinoquinazolones were 10.0.5, and 2 rnM, respectively. 

Table IV-Anticonvulsant Activity of Subst i tuted 
Piperazinoquinazolones 

Anticonvulsant Percent 
Activity", Pentylenebetrazol 

Compound % Protect ion Mor ta l i t y  

I 
I1 

I11 
I V  
V 

V I  
V I I  

V I I I  
IX  
X 

XI 
XI1 

XI11 

Ni l  
70 
50 
30 
30 
10 
50 
Ni l  
Nil 
40 
20 
30 
20 

100 
10 
50 
30 
80 
80 
20 
80 
80 
60 
50 
20 
30 

a Screening procedures for the determination of anticonvulaant activity 
were described in the text. Substituted piperazinoquinazolones were ad- 
ministered intraperitoneally (100 mg/kg) 4 hr before the administration 
of pentylenetetrazol (90 mg/kg) subcutaneously. Mortality in pentylene- 
tetrazol-treated animals was observed for 24 hr. 

NAD for the active site(s) on the enzyme molecule. This was fur- 
ther supported by the ability of the piperazinoquinazolones to in- 
hibit the oxidation of NADH. As is evident from Table In, all 
piperazinoquinazolones selectively inhibited NAD-dependent oxi- 
dations of citrate, m-isocitrate, P-hydroxybutyrate, a-ketogluta- 
rate, and NADH while the NAD-independent oxidation of succinate 
remained unaltered. These results exhibiting selective inhibition 
of NAD-dependent oxidations are in agreement with earlier stud- 
ies with 2-methyl-3-o-tolyl-4-quinazolone (4, 5). Inhibition of the 
oxidation of NADH has indicated possible inactivation of the 
electron-transport chain by piperazinoquinazolones, presumably 
at  the site of the transfer of the electrons from NADH to flavine 
adenine dinucleotide. 

Inhibitory effects of piperazinoquinazolones were not found to 
be related to their chemical structure, so a definite structure-ac- 
tivity relationship was not exhibited. Introduction of the halogen 
substituents a t  the 6-position or the 6- and 8-positions caused a 
significant increase in their inhibitory effects. A decrease in the 
effectiveness of these compounds to inhibit oxidation of pyruvic 
acid because of the attachment of an acetyl, benzoyl, 2-furoyl, or 
3,4,5-trimethoxybenzoyl substituent at the Rs-position indicated 
that the presence of a free amine group a t  the piperazino nucleus 
is essential for the inhibitory effects of piperazinoquinazolones. In 
the present study, maximum inhibition was observed with 6 3 -  
dichloro-2-methyl-3-(2-N-piperazinoethyl)-4-quinazolone (Com- 
pound V), having chloro substituents a t  both the 6- and 8-posi- 
tions. 

Results presented in Table IV represent anticonvulsant activity 
exhibited by some piperazinoquinazolones against pentylenete- 

trazol-induced seizures. Anticonvulsant activity of these pipera- 
zinoquinazolones ranged from 10 to 70%; 6-chloro-2-methyl-3-(2-N- 
piperazinoethyl)-4-quinazolone (Compound II) was found to ex- 
hibit maximum protection in a dose of 100 mg/kg. Two com- 
pounds (Compounds VIII and IX) were found to be devoid of an- 
ticonvulsant activity. These studies failed to provide any definite 
correlation between the anticonvulsant property exhibited by 
these piperazinoquinazolones and their ability to inhibit the re- 
spiratory activity of the rat  brain homogenate as reflected by the 
inhibition of NAD-dependent oxidations. Data on anticonvulsant 
activity of these compounds and 24-hr pentylenetetrazol-induced 
mortality (Table IV) did not indicate an association between in- 
creased protection from convulsions and decreased pentylenete- 
trazol mortality in experimental animals. None of these pipera- 
zinoquinazolones exhibited any appreciable sedative or CNS-de- 
pressant effect or 24-hr mortality in the dose of 100 mg/kg used in 
the present investigation. It is hoped that detailed pharmacologi- 
cal and toxicological studies and investigations of the effects of 
these piperazinoquinazolones on other enzyme systems may re- 
flect a biochemical basis for their anticonvulsant activity. 
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Determination of Clindamycin 2-Palmitate in Clinical 
Human Serum Samples 

T. F. BRODASKY and F. F. SUN 

Abstract Clindamycin 2-palmitate, used in pediatric formula- 
tions, is readily hydrolyzed to clhdamycin. During clinical inves- 
tigations of this antibiotic, it was necessary to determine if unhy- 
drolyzed clindamycin palmitate was present in the serum of clini- 
cal subjects. Chemical and enzymatic hydrolyses were unsuitable 
and instrumental techniques were ultimately developed. Two 
methods are described, one based on a combination of GLC and 
single-ion focused mass spectroscopy and a second using TLC and 
GLC. Examination of human serum from subjects receiving 300- 
600 mg clindamycin base equivalents of clindamycin palmitate 
hydrochloride revealed no statistically significant quantities of 
unhydrolyzed clindamycin palmitate. 

Keyphrases 0 Clindamycin 2-palmitate-determination in 
human serum using GLC and GLC-mass spectroscopy GLC- 
determination, clindamycin 2-palmitate in human serum GLC 
-mass spectroscopy-determination, clindamycin 2-palmitate in 
human serum 

Clindamycin palmitate hydrochloride1 (11) is the 
derivative of clindamycin used in pediatric formula- 
tions. The presence of the palmitate group markedly 
improves the taste characteristics of the derivative 
compared to the parent compound. Although the 
ester is not biologically active, it is readily hydro- 
lyzed in vivo to clindamycin (I). During clinical 
studies, the question arose as to the presence of 
unhydrolyzed clindamycin 2-palmitate in human 
serum. Initially, attempts were made to hydrolyze 
the palmitate using specific esterases; although this 
approach was successful in urine samples, it failed in 
serum. Chemical hydrolysis in serum was unsuitable 
since the reaction, in addition to hydrolyzing 
clindamycin %palmitate, destroyed other biological- 
ly active metabolites of clindamycin (1). In some 
cases, this led to less biological activity after hydrol- 
ysis than was observed before. 

At this point, studies were initiated which ulti- 
mately led to  instrumental methods of detecting 
clindamycin 2-palmitate. Although the techniques 
do not require hydrolysis of the palmitate ester, it is 

1 Cleocin Pediatric is The Upjohn Co. trademark for a product containing 
clindamycin palmitate hydrochloride (clindamycin 2-palmitate hydrochlo- 
ride). 
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necessary to prepare trimethylsilyl ether derivatives 
to impart volatility. Two independent studies will be 
described, one based on a GLC-mass spectroscopy 
technique and a subsequent method based on GLC 
only. Because of the need to extract the ester from 
serum samples prior to derivatization, poorer quanti- 
tation was achieved than had been expected. It was 
possible, however, to demonstrate the absence of 
unhydrolyzed clindamycin palmitate in clinical 
blood samples. 

EXPERIMENTAL 

GLC-Mass Spectroscopy Method-Clindarnycin Z-Palmitate 
Trimethylsilyl Ether (IV)-A stock solution of I1 containing 10 
pg/ml in analytical reagent grade pyridine (dried over sodium hy- 
droxide pellets) was prepared. Then 100 pl of the ll stock solution 
and 900 pl of the trimethylsilylation reagent2 (V) [trimethylsilyli- 
midazole-bis(trimethylsilyl)acetamide-trimethy~ch~orosilane 
(3:3:2)] were mixed in a dry, evacuated, 1-ml tube3 and heated on 
a hot plate for 5 min at  75". These solutions were used for initial 
GLC and GLC-mass spectroscopy studies. Solutions for structur- 
al correlation work were prepared in a similar manner from 20 mg 
of solid I1 and 1 ml of V. 
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Figure I-Total reflectance IR  spectra of 11 ( B )  and IV ( A ) .  

2 Pierce Chemical Co. 
3 Reactivial, Supelco Co. 




