
Note 

iiigfvperformarxe liquid chromatographic separation of cdcfticine and its 
phcsdic aad N-d~aeed derivativcr 

CoIchicine (I). a traditional drug used to relieve the symptoms of gout’, has 
been recognized for some time as an anti-tumor agent2. Work has lateb focused on 
the ant.Gxoplastic properties of several derivatives of colchicine, which are reported 
to be potentially iess toxic and of eqd or _ge&x potency than the parent compotmd3. 
N-Desacetylcolchicine (II) is currently undergoing preclinical trialsa, and N-methyl- 
&desacetyicolchicine (Demecolcine, III), as well as the phenolic derivatives, 3-demeth- 
ylcolchicine (IV) and 24emetbylco!cbicisze (v), show promise for further pbarma- 
colo&al evaluations~6. Additionally, the phenols, IV and V, are known mammalian’ 
and &.icrobiaP metabolites of colcbiine. Demecolciie (XI) is also a potential internal 
standard for the determination of I and its known metabolites in biological sampIes. 

i: Rx .R2.R., = CH3;R4= COCH, 

II. R,.R2.R, -Oil ;R4= H 

il:R 9 R ,a. 2. , =CH, ;R4 =Cp3 

iv: R,P2 E CH,;R, = H ; R,. COW, 

Yr R,.R, =CH,;R,= H ;R,=COCH 3 

VI: R2.R3 =CH,;R, =H ;R,= COCHj 

Few analytical methods have been reported for colcbiciue and its der&&ves. 
Thin-layer chromatography has been succes&dly used to separate some colchicine 
derivativ&m9 and recently high-I~rformaxe listid chromatography (EiPEC) has been 
a&ied to analyze colchicine (l)xo*U and MemethylcoI&icine (N)‘L_ No cbromatc+ 
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giaphk SptiXD IBS previoasIqr been descn‘bed that resohes all the compounds E-VI. 

The present method enables a rapid identification ofcoichicine derivatives in biological 
extracts and is currently being applied to the evaluation of colchitie &an&ormations 
in microbial fermentations. 

MAW AND METKODS / 

Colchicine @) was purchased from Aidricb (Milwaukee, Wk., U.S.A.). 
tipis of colchicine derivatives II-VI were kindly provided by Dr. 3. A. R. Mead 
and Dr. A. Brossi of the National Cancer Institute (Bethesda, Md., U.S.A.). The 
phenols (IV and V) were additionally prepared according to the Udenfriend oxidation 
system as modified by Schenharting et Q!.~. Colchicine and its derivatives were 
observed as single, homogeneous spots by silica gel and alumina thin-layer chromato- 
graphy and RF values obtained agreed with reported results for development with 
chlorofo~1+%hanol(96:4) on alumina* for compounds IV and V, and with chloro- 
form-acetone-diethyknine (7:2: I) for compounds I and III on silica gelg. Electron- 
impact (EI) mass spectra for 1-W were in agreement with published dakP”S 

Organic solvents were chromatographic or pesticide quality obtained from 
MCB Manufacturin g Chemists (Cincinnati, Ohio, U.S.A.). Water was deionized 
and doubk distiied in glass. All other reagents were cert&d A.C.S. grade. Mobile 
phases were prepared by filtering solvents through glass fiber pads (Whatman GF/F 
glass fiber paper), mixing ad degassing by sonication peOF to US. NPLC cd~mns 
QBondapak Gg, particle size = 10 /cm; 30 cm x 4 mm I.D.) were obtained from 
Waters Assoc. (Milford, Mass., U.S.A.). 

FOF initid HPLC WOF~, solutions of 0.5 mgjml of I and ctz. 0.3-0.5 mgjml of 
EI-VI were prepared in the HPLC mobile phase. All solutions were protected from 
light. 

UPLC systent 
A Tsacor 9,v) pump attached to a Rhetxiyne -2Ql loop injector and a Tracer 

970A variab&vavekn@h detector were uss. Detection was at 35Onm using a 
sensitivity of 0.32 a.uXs. for 20 fi of the standard solutions. A mobile phase flow-rate 
of 2.0 mljmin was employed. 

JXESUCFS AND DISCUSSION 

Various closely related isocratic mixtures were evaluated for satisfactory 
resoiation of the phenoiic cotchicines N and V in order to obtain a potentially 
sluxessfti mobile phase. After this in&id evahation, the ~esohtion of the closely 
related desacetyl derivatives, XI and III, was zccompkhed by modiQing the pH of 
the phosphate b&&r in the mobile phase. If tinal resolutions were not adeqate, 
variations were systematically made in mobile phase compositions. 

The success&l separation of compounds I-VI is shown in Fig. 1. The $3onda- 
pak Ga ccthmn provided nearly complete resolution of 3-demethykolchicine (IV) 
from 2-demethyk&hicine (V) with most of the buffet systems employing acetouitrile 
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or acetoni~etbanol as an organic mo&ier (see Table I)_ Peak &ape as well! as 
resolution for these compounds improved using systems containing 5% methanol in 
2ddition to zcgtonitrile as the organic modifier_ However, the N-desace~Iml 
co4rom&ogrzphed with colchicine in systems containing alLaline bufEer -able I, 
mobife phase A), and a success %I separation was only achieved when compounds II 

a& ILI were ionized using pH 6 btier in tie mobile phase The fraction of aceto&riIe 

TABLE I 

REENTlON TIMES OF COLCHKXNE AND fIs DERIVATIVES ON A pBQNDAPAIC G. 
COLUMN ‘NlTH VARlObS ACETONrIRILE- h¶EFHANOL-PHOSPHAE BUFFER MO- 
BILE PEIASES 

Thttklaa~is alns&xnt as 2nllln;in; prusure I39Optig. Mot& phucs: A = aatcmhrik- 
EJCtkZED&@lO@&C b&e& pH7.6 @ = 0.05) (175%); B = -~o~oSpbti 

Em&r, pH 6.0 @= O_OSJ (17~5%); C = accc~ol-phasp~te buE=, pH 6.0) @ = 
0-M) (1515:iQ); D = aceo~qbe b&&r, pH S-0 @ = O-05) (lS~Sr80). 

wJ J&?eE?cwl t&e (n&j OR r&W 

-. A B c D 

I 15.8’ 17.7 24.4 30.7 - 
II 15.8’ 112 14.0 17.1 

iif 
23.1 15.8 203 23.5’ _ 
66 69 8-7 109 

V. 7-e 7.7 10.1 129 
VI 11.5 132 18.0 222’ 

‘UXES0llcamparmd. 
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in the acidic btxf& system xv= critical to the relative retention of the tuGm.kd 
@, XV-W) to im&ed (II, m compounds, as shown in Table I (mobile phases E-D). 
For example, a demease of2% io the acetox&riIe fractzon (going from mobile phase B 
to D) in- the retention time of tx&biciue (E) from t7.? to 3G.7 min while the 
retentian time of ionized N4ksacetylcokhici5xe (II) inczeased from 112 to 17-L min. 

_ _ 
Likewise N-methyl-N-desacetykokhkine (EE) and I-demethykolchicine (VI) were 
sxszs&y resohd in mobile phase ES but umesokxi in mobile phase D due to 
their relative mobilities as ionized and unionized species, respectively. 

The most satisfactory separation was obtained with methanoLacetonitrik- 
phosphate bnfSer, pH 6.0, (0.038 A4 KH,pO, -k 0.005 &$ K,Hpo,, p = 0.05) 
(16:5:79), which is listed as mobZe phase C in Table I. This HPLC system was 
employed to evaluate the biotmnsfornration products in a chloroform extract of an 
S. spectaW&s cuBwe which had previousiy been inc&ated with cokhicine. The 
resulting ehromafogram (Fig. 2) clearly shows the presence of the 3- and 2-demethyb 
colchicines in the extra&The described HPLC system (Fig. I) is currently being used to 
deve!op quantitative methods for the determina tion of compounds I-VI in bio!ogical 
systems. Results from these investigations wiJl be the subject of a future report, 

This work was supported by Public He&b Service Graut CA 24171. The 
authors are grateful to Dr. J. A_ R. Mead and Dr_ A_ Brossi of the National Cancer 
hstitute for their generous samples of the coIchicine derivatives. 
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