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Artefacts found during alumina chromatography 

During a. recent analysis of lovage root oil*, we encountered some interesting 
artefacts originating from preliminary column chromatography. 

The oil was first fractionally distilled through a 12 theoretical plate, silvered, 
vacuum jacketed, glas fractionating column, packed with 0.5 cm di.ameter glass 
rings. During the distillation, the pot temperature was maintainecl at 13o-15o~ and 
the pressure was varied from 3.5 to 0.02 cm Hg. Under these conditions only twelve 
fractions (50 g) were collected. Consequently, to try ancl fractionate the remaining 
4.00 g of residue according to polarity, we were obliged to use a rather crctde, large- 
scale, column chromatographic technique. In order to conserve our adsorbent (Fischer 
Alumina No. I), 600-70~ g batches were packed under petroleum ether (30-60”) into 
I 1 separatory funnels. The glutinous residue was then aclcled to a funnel and the 
system was further eluted with petroleum ether. From this separation, a petroleum 
ether extract (PE,) was obtained together with a sluclge which was removed. PE, 
was evaporated and rechromatographed under similar conditions, eluting with 
petroleum ether, diethyl ether, acetone and methanol. Thus, fractions PE,, DIET,, 
ACET, and MEO, were obtained. Further rechromatography of PE, under similar 
conditions yielded fractions PE,, DIET,, ACET, and MEO, (see flow chart). 

After the solvent had been distilled from each of the fractions, it was found that 
MEO, was larger than MEO,. GLC of MEO, over SE-30 showed that there were four 
major components present. The mixture was then distilled througll a 35 theoretical 
plate go cm Podbielniak Spinning Rand Column to obtain enriched fractions which 
could be separated by preparative GLC (see Table II for GLC conditions). The four 
peaks were collected1 ancl tlleir infrared spectra were recorded. From a careful 
comparison of these spectra with standard infrared spectra of authentic compounds, 
three of the four peaks were positively identified as: (I) (CH,),C = CHCOCH,, 
mesityl oxide ; (2) (CH,),C(OI-I)CH2COCH,, diacetone alcohol**; (3) (CHJ& =- 
CHCOCH = C(CH,),, phorone. Peak 4 was only tentatively identified as (CH,)& = 
CHCOCH2(01-I)C(CI!I,),, semiphorone, as no standard spectrum could be obtained. 
A literature search revealed that CABANI AND CECCANTI~ had studied the kinetics of 
the reaction of phorone to semiphorone. We undertook, therefore, to prepare semi- 
phorone in a somewhat similar fashion. 

Phorone (0.33 g) was mixed with IO ml of 1.2 N hyclrochloric acid and efficiently 
stirred for 20 h after which time the solution became homogeneous. The mixture was 
then neutralized with saturated sodium carbonate and extracted with diethyl ether. 
The ethereal extract was clxied ovex anhydrous sodium sulphate ancl subjected to 
preparative GLC over SE-30. The four peaks separated were found to be: (I) 2,2,G,G- 

l The lovage oil used in this study was obtninccl from N.V. Chcmische Fabrielc Plebo, 
Hoogczancl, The Netherlands, and was stated as being the steam clistillatidn procluct of corn- 
minutccl roots of Dutch origin. 

** Diacctonc alcohol3 has been found before as an nrtefact during &NO,-alumina column 
chromatogrqA~y with ncctonc 8s the clucnt. 
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tetrametlzyl-4Tpyrone (57%), (2) phorone (&I%), (3) semiphorone (G.70/O), and (4) a 
ketodiol (probably triacetone dialcohol) (I:.z~/~). The infrared spectrum of semi- 
phorone, as prepared above, proved that our tentative identification of artefact 
peak 4 was correct. 

It is assumed that the artefacts-mesityl oxide, diacetone alcohol, phorone and 
semipliorone --were obtained by the dimerization and trimerization of the acetone 
used as an eluent. Because of their polarity, they were preferentially adsorbed on the 
alumina and were not eluted until methanol was used as an eluent. When Carbowas 
2oM was used as the stationary phase in the above analyses, serniphorone dehydrated 
to phorone. For this reason, SE-30 was used for all GLC separations. - 

GAS CI-IROMATOGRAI’I-IlC CONDITIONS 

Tnstrumcnt : Varizm Acrograph Autoprep 700 
Column : a. x2 ft. x & in. coiled stainless steel column paclcccl 

with 2o”/” SE-30 on Chromosorb W (Go-80 mesh) 
X;low rate: 60 ml He/niin 
Column tcrnpcraturc : I 50-250~ bdlistically proyrammcd 
Injector nncl dctcctor temperntnrc: 270~ 
Detector: thermal conductivity ( ISO mA bridge current) 
Iiecorclcr: Lcccls et Northrup (6 in./h chart speed) 

The authors would like to acknowledge the financial assistance of the Nationa 
Research Council via an Industrial Research Assistantship Grant coded ‘Spices So7’ 
also the avid interest and support of Stange Canada and Lawry’s Foods of Canada 

.I 

I. 

S & L Seasonings L-id., 
ToYonto, Oni!. (Canada) 

BICIAN M. LAWRENCE 
JAMES W. HOGG 

STUART J, TI~~HUNE 

I 13. M. LAWRENCI% AND J, W. HOGG, Pevfttmevy Bssc~t. Oil Rccod, sg (xgf.33) 515. 
2 S. CAI3ANI AND N. CECCANTI. J. clrcl?l. .%C., B, (1966) 77. 
3 B. M. LAWRENCE, J. W. I-IOGG AND S. J, TERHUNE, Pwfurnw~v &scat. Oir! Record, 60 ( IgGg) SS. 

Received March zqth, IgGcj 

,/. Chrowatog., 42 (1969) 2Gr-2G2 


