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SUMMARY 

The synthesis o f  2-ethyl-2-phenyl-d5-glutarimide (glutethimide-d5) 

and its mass fragmentometry is described. 
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DISCUSSION 

During an investigation aimed to develop an accurate, rapid, and 

quantitative method for determination of glutethimide and its metabolites 

in biological fluids using mass fragmentographic techniques, it was 

necessary to synthesize deuterated glutethimide (1) to be used as an 
internal standard for this analysis. 

by direct cyclization o f  methyl 4-cyano-4-phenyl-d5-hexanoate (L )  in 
acid medium according to the method described by Paul, sc. [l] .  

Compound Z w a s  synthesized the Michael addition of methyl acrylate 

to 2-phenyl-d5-butyronitrile-2-d (3) in the presence of benzyl trimethyl- 

ammonium hydroxide as a catalyst. 

The title compound 1 was prepared 

Intermediates 5 and 3 were prepared from benzyl-d7 chloride in 

high yields by substitution followed by C-alkylation with ethyl bromide 

in the presence of sodium hydride in dimethylformamide (See Scheme I). 
The mass spectrum o f  the title compound (Figure 1) showed a molecular 

ion M+ 222 (1.03%) and the base peak i s  at m/e 122. 

pattern was in support of that previously discussed by Rucker [2]. 

0 1977 by John Nitey 81 Sons, L t d .  
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51 0 H. Y. AbouZ-Enein 

CH 3 ~ ~ ~ -  C H ~  CH 2 -  b- CN 

c------.--- C 6 D 5  HoAc/H2S0, 

0 0: H n 

U 

2 - 1 - 

Scheme I 

I I 

I sm. 2 E 3 l a .  2SIZ s m .  
M / E  

F i q u r e  1 



Z-Fthy I-2-pheny I-d5 -gZut&rnide fg Lute thinride-d5 I 

EXPERIMENTAL 

Phenylacetonitrile-d7 (?)--According to the method described by Bernhard, 

-- et al. [3], a mixture of 2.5 g (20 mol) of benzyl-d7-chloride (obtained 

from ICN Life Science Group, Irvine, CA with a purity of 93% atom d) and 

1.5 g (23 mmol) potassium cyanide in 5 ml 70% ethanol was refluxed for 4 

hr. The mixture was cooled in ice water and filtered. The filtered 

material was washed carefully with 10 ml o f  ethanol. The solvent was 

remaining brown oil was 

91.8%) of colorless oil 

then distilled under reduced pressure and the 

distilled at 110-120° ( 1 2  mm) to give 2.15 g 

(reported [3] b.p. 100-120°, 10 m). 

2-Phenyl -d5-butyroni tri 1 e-2-d (3)--A solution 
in 7 ml dimethyl formamide was cooled to -5'. 

of 2.15 g (18 mmol) of 5 
A suspension of 0.46 g 

(19.2 mmol) sodium hydride in 5 ml of dry benzene was added dropwise. 

After one hr of stirring at room temperature, a solution of 2 g (18.3 

mmol) ethyl bromide in 5 ml of dry benzene was added dropwise. 

mixture was refluxed for 4 hr and the reaction mixture quenched with 10 

ml of water and then extracted with ether ( 3  x 20 ml). 

organic extracts were washed with water, dried over magnesium sulfate 

The 

The combined 

and the solvent evaporated under reduced pressure. 

distilled at 109-11lo (10 mn) t o  yield 2.1 g (80.4%) of colorless oil 

(reported [3] b.p. 100-120°, 10-11 mm). 

Methyl 4-Cyano-4-phenyl-d5-hexanoate (2)--A solution of 2.1 g (14.5 

mmol) of 3and 1.25 g (14.5 mmol) o f  methyl acrylate in 20 ml of dioxane 

was maintained at 60-80' under nitrogen while 2.2 ml of benzyltrimethyl- 

ammonium hydroxide (40% in methanol) was added dropwise. Upon completion 

The residue was 

of the addition, the dark solution was refluxed 19 hr. The reaction 

mixture was shaken twice in g-butyl alcohol to take up the base and 

concentrated in vacuo. Water was added and the reaction mixture was 

extracted in ether (3 x 20 ml). 

over magnesium sulfate, filtered and evaporated under reduced pressure 

to yield a dark brown oil which was distilled at 160-180° (12 mm) to 

give 2.66 g (80%) of a yellow oil. 

The combined ether extracts were dried 
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2-Ethyl-2-phenyl-d5-glutarimide (Glutethimide-d5) (L)--To a s o l u t i o n  o f  

2.66 g (11.5 mmol) of 2 i n  25 m l  o f  g l a c i a l  a c e t i c  ac id ,  10 m l  o f  85% 

concentrated s u l f u r i c  a c i d  was added i n  p o r t i o n s  a t  an i n i t i a l  temperature 

o f  70'. 

was maintained a t  t h i s  temperature f o r  30 min, cooled and poured i n t o  

i c e  and adjusted t o  pH 8.0 w i t h  10% sodium hydroxide. The a l k a l i n e  

m ix tu re  was ex t rac ted  w i t h  methylene c h l o r i d e  ( 3  x 25 m l ) .  The combined 

methylene c h l o r i d e  e x t r a c t s  were washed w i t h  water, d r i e d  over magnesium 

s u l f a t e  and evaporated t o  y i e l d  an o i l y  res idue  which s o l i d i f i e d  on 

standing and r e c r y s t a l  1 i zed from i sopropyl a1 coho1 t o  y i e l d  500 mg (20%) 

o f  a co lo r l ess  s o l i d ,  m.p. 80-82', mass spectrum i s  shown.in F igure 1. 

The compound was chromatographical ly pure (a Varian Aerograph se r ies  

1400 gas chromatograph was employed) and had a r e t e n t i o n  t ime o f  3.2 

min. 

i n j e c t o r ,  column, and de tec to r  temperatures were 250°, 205', and Z O O ,  

respec t i ve l y .  hydrogen, 20 ml/min; a i r ,  200 

ml/min; and n i t rogen  as a c a r r i e r  gas, 20 ml/min. 

determined on a Finnigan Model 1015 quadrupole instrument. The cond i t i ons  

a t  which the  mass spectrum was taken were: 

emission cu r ren t ,  500 ua; H.V. power supply, 3 KV; s e n s i t i v i t y ,  

scan time, 1 sec.; i n l e t ,  GC. 

- 

During a d d i t i o n  the  temperature rose t o  100-110'. The m ix tu re  

The column used was 3% O V - 1  on Gas Chrom Q, 6 f e e t  by ta inch; 

The gas f l o w  ra tes  were: 

The mass spectrum was 

e l e c t r o n  energy, 70 eV; 
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