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Note 

A re-examination of the gas chromatographic determination of 
a-d-propoxyphene 

A nutnbcr of reports hnvc been published on the gas chromatograpllic cletcr- 
mination of a-tl-l)rol~osyl~llcl~c (Darvon) in blood1 and plasmas-4 samples, TIE need 
for a quantitation proccdurc in our laboratories led to an esamination of these 
mctliocls, which were found to IJC gcncrally inaclcquatc. Sigriificnnt amounts of 
clccomposition at low masses of n-rl-propoxypllcne were reported on cliffcrcnt column 
paclcin@~~. However, WolxN hNr> Gnunrsl@ clescrihd the successful detcrniination 
of plasma lcvcls of a-&proposyplicnc usinfi a rather short (30 cm) column of UC-WgS 
on Diatoport S. Decomposition was not ohservecl J, but low column efficiencies were 
obtained (cn, 375 theoretical plates), which limits separation of complex mixtures 
such as nii@it be cncountcrccl with 11100c1 or plasma cstracts. More importantly the 
column packing usecl in this proceclure (Diatoport S, I-Iewlctt-Pa&arc1 Co., Avondale, 
Pa,) is no longer commercially available, 

When WC attempted to repeat the work of WOJXN ANIJ ~RUUER using UC-WgS 
on Cliromosorb W, significant amounts of decomposition were observecl. A stucly 
was thus undertaken to ascertain the cause of decomposition, arid to devise another 
feasible gas chromatograpl~ic proceclurc for the quantitative dctcrmination of a-d- 
propoxyphcnc. The only cliffercnce bctwecn the conclitions of Wor.ri~ AND GRUIWR 
ancl those in our work was the type of column support employecl. Since Dintoport S 
is no longer available’ we esamined scvcral esisting, similar supports. These supports, 
like Diatoport S, ancl “W” type supports, are flus-calcinccl cliatomaccous earths, 
wl1ic11 have been acid wasllcd mcl silanized, 

a-&Propoxvphenc was estractccl from Darvon capsules. The product was 
lioniojieneous on -TLC (two systems) nix1 the RI> value was identical to authentic 
d-proposyphenc (a gift from Eli Lilly Co.). The UV spectrum was likewise iclcntical 
to publishccl data&. 

Analyses were conducted using a Fisher Victoreen 4400 series gas chromato- 
jiraph equipphl with a dlamc ionization detector. Glass columns (30 cm x 4 mm I.D. 
of 1.8 m x 2.5 mm I.D.) were silanizecl with Silyl S (Pierce Chem, Co., Rockville, 
Ill.) or dimctl~ylchlorosilane (DMCS) and then rinsed with methanol, acetone, and 
dried, The short columns contained: 3&o/, UC-WgS on Chromosorb W (AW/DhICS) 
So-100 mesh, lot 241 (column I) ; 3.5% UC-WgS on Chromosorb W (I-11’) So-IOO mesh, 

- 
’ Upon completion of this work, we wcr(? d~lc to obtclin some Diatoport S (a gift frown Hcw- 

lett-Pnclrarcl) frown wliicli wc constructccl a. colunin iclcntict~l to that rcportccl by Wo~us AS 11 
Gnun~rv~. I<cpcatccl injections of low ~I~YBCY (cn. 40 ng) of a-dproposyphcnc lccl to &composition 
patterns similar to those shown in Pig. IA. 
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lot 201 (column II) : 3.50/,, UC-W:gS on Supclcoport So-100 mesh, lot 070 (column III). 
Tlxz longer columns were paclccd with: 3,0% OV-17 on Cln-oniosorb W (I-11’) 

So-100 mesh, lot 201 (column IV) ; 3.00/o OV-17 on Cllromosorb W (AW/DMCS) So- 
100 mcsll, lot 241 (column V): 3.0(x, OV-17 on Supclcoport 80-x00 mes11, lot 070 
(column VI) : 3.0% SE-30 on Cllromosorb !V (I-II?) So-r00 mesh, lot 261 (column VII) ; 
3.0%, SE-30 on Cllromosorb W(AW/DRICS) So-zoo mesh, lot 241 (column VIII). 

Instrumental parameters for short columns (I-III) were : oven tcmpernturc, 
172’; injection port, 205’; detector bath, I()s”; and a carrier flow (nitrogen) of Go ml/ 
min. For tllc longer columns (IV-VIII) tllc parameters were: oven temperature, ISo 
or 200~; injection port, z40°; clctcctor, 220”; and carrier flow 55 ml/niin. Carbon di- 
sulficle was used as the solvent. 

loo- A 

CHROMOSORB W (AW/ 
OMCS) BOIIOOM 

90. 

80” 
COLUMN I 

70. 

C 

SUPELC!JPOAT BO/lOO M 

COLUMN R COLUMN III 

L DARVON 

The results slwwn in Fig. I indicate tllat the nature of tllc support affected the 
quality of cl~romatography for n-rl-propoxyphcne. Chromosorb W (AW/DNICS) 
caused breakdown of the substrate during its transit tllrough column I. as is indicated 
by the drop in baseline just after the a-rl-propoxyphene peak. Symmetrical peaks 
wtll no evidence of decomposition and good baseline chnractcristics were obtainecl 
on columns 11 [Chromosorb W (MI?)] and III (Supelcoport). A linear dynamic study 
of mass ‘OS. detector response was concluctecl using column II. A linear (least squares 
fit) response was observecl over the entire range (17.8-357 ng) (Fig. 2). A near zero 
intercept for tllis curve indicatccl that cssentialIy no clccomposition of tllc substrate 
occurred, (Regression cquution: J’ = o.GxSz -I- 0,1G78.v), 
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Fig. 2. St~~nclnrtl curve for rr-Al-propoxyphc~l~ using column I I. ;\VCPilgC of two injections with 
each conccntmtion. 
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Fig, 3, Effect of ‘tiolicl supports on gns-liquid cllromntogr~pl~v of cr-r2-propoxvpllcnc. (A) I.+0 ng 
injcctctl: r,G* 10-l” a,f,s. (13) 140 ng injcctctl; 3,2* 1o-1~~ n,f.s, {C) 140 ng injccd; 1.0* IO-*~ n,fa 
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Ihaniination of n-tl-l)rC)l~c)syl~llene on I .8-m columns containing Cl~romosorb W 
(AM’/DMCS) at tcmpcratures up to zoo“ rcvealecl more striking amounts of decom- 
position, and now Supelcoport also aplxarccl to be inferior (Fig. 3). In contrast, the 
breakdown pattern was not obscrvcd on Chromosorb (HP) (Fig. 4-small pcalcs due 
to solvent impurities), 
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Fig. 4. Cd-liquid cliro~nittogml~l~y of a-d-propoxyphcrw on Chromosorl~ W (l-11’). (d\) 140 ng 
injcctccl; r.61 10-1” n.fs. (U) 80 ng injcctccl: I,Ci* 10-l’) a.f.s. 

Tlic above results indicate that the breakdown of a-tl-l~roposypllenc was 
attributable to the acidic surface activity of the solicl support, and was not associated 
with the USC of higher temperatures, lkrthcr evidence for this explanation was 
provided by ht s&c silanization experiments. Silanization with reagents such as 
DMCS, which yields an acidic by-product (HCl), produced decomposition of a-d- 
proposyphene, while this breakclown clicl not occur before silanization. Thus columns 
IV and VII (Fig, 4) procluccd the chromatograms shown in Fig, 5 after injection of 
40 ,ul of DMCS followed by an equivalent of methanol, In contrast, when silanization 
was conducted with a reagent such as Silyl-8 (Pierce Chem, Co.) which yields am- 
monium chloride as one of the products, no change in the chromatographic pattern 
of a-d-propoxypllene was noted. The same results were obtainecl with hexamethyl- 
disilazane (H&IDS) (which yields ammonia as the by-procluct), Deactivation of 
surface sites for a-d-propoxypllenc analysis was thus best accomplished with reagents 
such as HODS or Silyl-8. 
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Fig. 5. Effect of inr situ ailnnizatkm on gas clrrom:rtogral~hic column pcrformnncc. (A) 140 ny 
injcctccl; 1.G. 10-l’) a.f.s, (13) 1~10 ng injcctccl; r.G* to-l” rr.f,s. 

The authenticity of the gas-liquid chromatograpliic peak ascribccl to a-d- 
propoxyphene was verified by combined gas-liquid chromatography-mass spcctrom- 
ctry, using an LKB gooo gc mass spectrometer (LKB Produkter AB Stockholm- 
Brommal, Sweden). The mass spcctrometric scan of the n-d-propoxyphcne peak 
was identical, with respect to fragmentrztion, to the mass spectrum of authentic a-d- 
propoxyphene obtained via direct probe, A precise peak match of the @I- Ilion of 
the latter completed the verification, The parent ion was visible in this spectrum, 
hut was much less intense than the [M-I). 

Our results indicated that, of the solid supports examined, Chromosorb W 
(HP) was the best substitute for Diatoport S, The other supports, Chromosorb W 
(AW/DMCS) and Supelcoport, possess sufficient surface activity to render than 
undesirable for the analysis of small quantities of a-tl-propoxyphenc, 

Another “W” type support, Gas Chrom Q (lot Q-66), which is acid and base 
washed, was briefly examined (3% S&30) and found to give results similar to those 
obtained using the high performance (HP) columns, 

The difference between the ncicl washed and acid washecl high performance 
column packings, at least with regard to n-d-lJrol~oxyl~llene, lies in the degree of 
surface activity associated with each, Both supports were similarly prepared; the 
greater inertness of the HP grade packing may be a reflection of a higher degree of 
quality control in the preparation of this support. 
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