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DIRECT CHROMATOGRAPHIC RESOLUTION 
OF RACEMIC PYRIDOGLUTETHIMIDE USING 

STATIONARY PHASES 
lW0 CELLULOSE-BASED CHIRAL 
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- 
Rmntiaperic separation of raCemic pyri&glutethimide by direct lrquid 
duaratqraphic spethod was zccuplished using Chiralml CD and Chiralcel OJ 
columa withut any derivatizations. hxiOrrm resolution (R) ot 0.96 was 
obtained for the mantiamers of pyridoglutethimide using chiralcel CO m l u m  
*ile uaxinuo resolution (R) of 1.56 was obtained using Chiralml OJ mlum. 

INIRoo[1cTIoN 

&aimgluthetimi& [&,(&)I is an agent hi& is clinically used for the treat- 

mt of -t t m r s  acting througf! inhrbition of the arauatase 

enzym&*. -, AG d ~ e s  p- several neurological si-fects e.g. 

sedation, atiwa s ~ n g  others, and also interferes with  general steroid 

bbynthesis through inhibition of the -lase enzyme system (urhibition of 

side-chain chvage M cholesterol). &me hydrcmrtisone nust be ivsrinistered 

as a replamrent therapy3. 
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2124 ABOULENEIN, BAKR, AND NICHOLLS 

Pyridcglutethimide IFG,(2)1 is a bioisoster of PG, chemically known as 3-ethyl- 

3(4-pyridyl) piperidine-2,6-dioner f i r s t  synthesized by Ebster a 4 .  pyri- 

doglutethimide exhibits a strong mapetitive inhibitory act ivi ty  a i c h  is selec- 

t ive  agamst the arcfmtase enzyme system while it dues not inhibi t  the -lase 

enzylre system, therefore there is no need for hydrocortisone administration. 

Fu r the rme  FG p~oducea little or no neurotoxic side etfecta4,5. 

PyridqluteUlimi& is a r r e n t l y  i n  c l in i ca l  trials i n  post-menopausal vmen with 

h0rrn-t mtastatic breast carcinana and is considered a mre effective and 

selective dmmtherapeutic agent i n  t h i s  respect. Pyridoglutethimide is cl inical ly  

administered as a r a d c  mixture, although it is reported that (+)-R enanti- is 

nmt r t i v e  than (-)-s e n a n t i a n d .  

chemi,~al resolution of r a m c  FG was previously reported. 

described a mthod for the dlrect resolutxn of raOemic FG using a chiral  stationary 

phase based on the (R,R)-tartaramide. 

Recently, BOSS et a17 

This paper describes a mthod for  the d i r ec t  resolution of r a d c  FG to their indivi- 

dual mantramers using crmnercially available ce l lu lose  based chiral  stationary phases 

d y  Chiralcel OD (cellulose tris-3,5-dimethylphenyl carbarnate, Scheme 1) and 

Chiralcel QT (cellulose tris-4-methyl benzoate ester, schenre 2) columns. The cptimum 

chramtographic conditions for  t h i s  speration of r a d c  eG on these chiral  stationary 

@ases are also studied. 

EmmmmmL 

Apparatus: 

Waters IC system rms i s t ed  of kdel M-45 purp, a U6K injector,  and a UuWa- 

Max Model 481 u: sepectrophotaoeter W detector of 257 run. The stationary @xase 

of Chicalcel OD analytical colunm of cellulose tris-3, S-dimethylphenyl car- 

banate and Chiralcel QI analytical colunn of cellulose tris-(4-mthylbenzoate) 

ester (25 m x  4.6 m, I.D., Oaicel chermcal Industries, lbkyo, Japan) coated on 

silica gel with particle s i z e  10 Pm were used. 

almlicale: 

Racemi<: pyriduglutethimide (+pG), (+)-R-pyridoglutethimide(+FG) and 

(-)-S-l~i&glutethimide were kindly supplied by Dr. Wchael Jannan of the 
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RAcEMlCPYRIDOOLVIFIHlMIDE 2125 

Insti tute of Cancer Research, Sutton, Surrey, U.K. €PIE gmk -1 and hexane 

were obtained fmm F5sher Scientific, Fairlawn, New Jersey, U.S.A. 

coaditione: 

The m x h m  and syrrmetrical stereochemical reaolution of ffi was obtained with hexiane 

and 2-pmpanol (65:s) as eluent on chiral  CD wlm. Flar rate was 0.7 rnlhun and 

chart speed was 0 . W .  Tenpxature was rmintained at  23OC tbroqhout the experi- 

nmt. Detection ms obtained a t  W 2571x11 with sensit ivity ange 0.01 WR. 

Blwnt injected vas 2.8 mole for LaQemic ffi and 1.4 mole for (+)-R-IG and (-)-S-FG 

enantiamere. 

senple 

lkanic pvriaoglutethimide was also resolved using b ad 2-propanol (50:SO) 

as elmt m oliraloel W wlum. Other ducmatographic maditions m e  the 

same as those used for  IG on Ul wlm. 

Detwainatiaaof- . ic glutian (wer: 

The enanticmeric el- order LBS determud by chroPatographrng the separate ene- 

bamers under the s a e  andi t ra re .  b have found in the cae of resuluaon a€ K: 

enantiamrs m Quralcel 

was identified BS (-)-S-pG and the peak that e l u a  mth a hrgher capacity factor 

nus identified as (+)-ems. Bcwwer, the elution order obtained for ffi on CN 

c d u m  was LPWSBCI. phen both Chirald wlums, ClHX or m a ,  e r e  used in 

series, 

ot the peaks, am3 it YIS slpilar to that  of the W w l u m ,  1.e. the peak m t h  lrwer 

capacity factor was (+)-R-pG, and the peak mth hrgher capecity factor was 

(-)-s-PG. 

wlm the peak that eluted rnth a louer capecity factor 

observed that the order of the wlunm &d mt change the elutlon arder 

n M D D I S U B S I f X J  

The resolution of the enanti-r of miaogluteulimiae by meal meabs has 

reported. g ~7 remntly, &scrim a direct resolution of racemic 

pyri&glubthimidz to &termme ' the biological potency of the m d i v i b a l  enan- 

ti-. Baraver, tbe papared the d r a l  etati- pbaee derived frao 

(~,~)-tartaranide a w o r ~ l i q  to ~obaehi and for this plrpoee.  he present 

m r k  reports a method for  the separation of pyri&qluteurimi& enantiomere using 

m c i a l l y  available chiraloel mlmm CO (celluloee tris-3,5-hethylpbnyl wr- 
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barnate) colm and Chiralcel OJ (cellulose tris-(4-methylbmzaate ester) colurm. 

rn chiral phase colunn has keen used successfully to directly separate several 

h 

6-adrenergic blockers, e.g., tinobig, penbutolollo, celiprololll, carazolollz, amng 

others. The Chiralcel QT colm also has been used to separate different drugs such 

as nunserrne, methaqualcme, mepbobarbital and ethotoinl3. --&in and Islad4 

recentlly reported the separation of amimglutethimide and g1~tethimide15 enantiamxs, 

which are structurally related drugs to FG, using OD and OJ columns. 

TheJe chiral staticnary 

to separate the racemic pyridcglutethimide into its correspxding enantiarers. 

Diffeient concentrations of 2-propano1 in hexane were used as roobile phase to @ti- 

mize t h e  separation. A chrunatcqram & enantianer separation of pyridoglutethimide 

on Chiralcel CN colunn is shown in Figure 1. 

capacity factors of (+)-R-pyridoglutethide (Figure 21, and (-)-S-pyridcglutethide 

(Figure 31, the pe& that eluted with lawer capacity factor was identified as (+)-R-FG 

and the peak with a higher capacity factor was identified as (-1-6-K. 

and syn!2trical stereocherm 'cal resolution (R) obta id  ms 1.56 using 50% 2-~cpanol in 

hexane (see Table 1). 

Succes:3fully on Chiralcel OD colunr. Chramtogram of enantiaw separation cn 

Chiraltzl CD column is shown in Figure 4. 

of thar. obtained on Chiralcel OJ column as shown in Figures 5 and 6. 

stereochemical resolution (R) was 0.96 which was lower than the case of the Chiralml 

OJ coltum. This indicates that Chiralcel QT stationary phase is better in resolving 

raoemic: pG enantianers. 

PG enarrtiarers did not change when these columns were used in series (either OPOJ or 

OJ40). The mcbile phase used consisted of hewne and l-propnol (50:50) under the 

same ctramtographic conditions as shown in Table 1. 

Mmely the Chiralcel CD and QJ w e  successfuly used 

Curpared with the chramtograms and 

The mxinam 

The separation of racemic pyridcglutethlmide ms also obtained 

Elution Order was found to be the reverse 

trawarer the 

It is of interest to mntion that the order of elution of the 

OC" 

Direct stereochemical separation of pyridcglutethimide vas achieved using am- 

mercially available Chiralcel and Chiralcel OJ columrs. This separation 

methods have &antages of being fast and need about 30 minutes to run, and 

direct s it required M derivatizatiohs. Fwthmmre, these nethods can be 
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a s 

Pig. 1 u: eeparatim of receaic Midoglutethintide. 81m: Chiralcd OJ 
(250 x 4.6 w 1.D.): mbile w: Bewne and 2-propano1 (50:K); 
flov rate: 0.7 ml/min.; chart speed: 0.2 an /min; tenperatwe: 23'C; 
pressure: 250 psi: detector: W 257 nm; 0.01 Aups 

Pig. 2 avCmnrtcqam of (+)-R-Pyri&glutethimide. conditions w e  Me sam as 
Pig. 1, except sample amwnt ms 1.4 mole. 
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Fig. 3 Cmanatogram of (-1-S-Fyri&glutethimide. CMditions were the sam as 
in Fig. 1, except sanple amDunt ms 1.4 m l e .  

Fig. 4 Ic separations of racemsc PyriQglutethimide. Colunm: Chiralcel CO 
(250 x 4.6mn 1 . D . ) ;  mbile phase: €Wane and 2-propam1 (65:35); 
sensitivity: 0.01 AUFS; sanple Mlount: 2.8 m l e ;  other conditions 
were the same as Fig. 1. 
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3 . 

Fig. 5 Chromatogram of (-)-S-Fyrid@utethiinide. Conditions were the sane 
as in Rg. 4 except salllple mount has 1.4 mle. 

Fig. 6 Qlrapatogram of (+)-R-Pyridoglutethi&. Conditions uere the sanm as 
rn Fig. 4 emqt saaple LlpDllllt was 1.4 mnle. 
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213(1 ABOULE",  EiAKR, AND NICHOLLS 

canpound Solvent C o l m  k' k" a R 

FG A OD 2.76 3.69 1.34 0.96 

FG B QJ 3.15 4.74 1.50 1.56 

FG B OD+w 2.7U 3.30 1.20 0.96 

FG B Q J + m  2.93 3.46 1.18 1.0 

Chramtographic Conditions: 

Solvent System A = hexane: 2-propnol (65:35) 

Solvent System B = hexane: 2-pr0panol (5O:SU) 

Flow rate: O.M/min. ;tenperat~re:23~C;&tecetector :W 257nm 

k' = Ist eluted peak 

k" = 2nd eluted peak 

a = stereocherm 'cal separation 

R = stereochemical resolution 

applied for preparative chiral chranatography for the resolution of racemic pyri- 

dcqlutethuniae in large quantities. 

purity detemnation of the individual enantiers as well as analysis of the 

drug in biological fluids. 

The mthod also can be used for optical 
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I(esearch Centre for its continua support to the D n q  Developnent research 
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#ish to thank ~ r .  Michael ~armn, Cancer Research Campaign Laboratory, Institute 

3f Cancer Research, Suttan, Surrey SM2 Sffi, United Ringdan for providing sanples 
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