
Note 

RWon;lCisWion of the chrohgmphic hehaviour of vitamin DJDa and 
r&ted compounds in adsorption htgh-performanca liquid dwomatography 

Theoonaptofmo~planarityhasbccnusedinorderto~~the 
rektive retention of compounds in both ckssical cohimn and thiu+ayer chromato- 
grapbywhcnthcadsorbcntuadasgtationaryp~is~oralumina.laparticnlar, 
siiica is e@ctivc for the separation of isomeric compounds; the surf&e of the adsor- 
bent is regarded as being approximately planar and therefore, molecules which are 
planarorcanrradifyadoptaplanarconfigmationwinfitmore~yontothe 
adsorbent surf&e sites compkd with isomeric mokcuks tihich adopt a less planar 
or non-planar con@uratior~~. ‘Ibis concept does not seem to have kn discus& 
relation to the separation of compounds by bigb=peSosmance~ liquid chromat: 
graphy (HPLC) but it is clearly applicable. 

ViUDanditsw related thermal kd photo ikmers provide an 
in&resting set of steceochemkaUy s&ted compounds2 for which a correlation of the 
elrrtioaorderandmolccalarplanarity~bederivcdvi~D~apdvitaminD, 
have almost identical mokcular skucturcs?; the structural diS&cnce is in the side 
chain R. Vitamiu Dz has a double bond in the G position and a methyl group 
on &; vitamin 4 does not have these f#tnres_ TIM chromatographic behaviour of 
vitamin&andvitaminD,issimiW.- 

Iuthedc- ‘, - “onofvitaminD20rvitaminD,inphannaceu Mprepata- 
tions, the thermal isomer, pr+v&min D, is important in ascribing biological potency 
to a produ&. The photo isomer of pre-vitamin D, tachysterol, is im&mt in the 
impurity scr#ning of the producP. A suitable quantitative procedure for the assay of 
vitamin DS iu multivitamin tabkts has been reported?. The clution order of pre- I . 
~D,vitaminDaradprolvitamineDw~simnAttQtLtresrrltsobtainedby 
other workers applying adkptkm mode of chromatography to the separation of the 
thermal and photo isomers ofvitamin Pu. in this communication, a rationalistion 
of the ektion 0tder of tiq vitamin D compounds h-de&& f&u a amsidcration of 
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Tacii~~~erof (6:7, rran~ isomer of prwitamin D). Ring A is in a f&d chair 
conformationwhichismore&xl’btethanringAinthevitaminDmotcule.RingB 
isaparandringCisinasainedEhnirconfonmationkaruseofthe&ublebondin 
C& position. Furtknnore, there is interaction between the hydrogen atoms on C, 
and C&. The overall molaxdar conformation is tk&ose less planar than vitamin D. 

LMsisterol(9:10rmtr’isomuofprolvitaminD).RingAisinachairconfonna- 
tion, riug B is iu a &cd chair copformation and ring C is in a boat donuation 
karuse of the 9/3,1&z coufiguration. The net sesult is a relatively non-plauar molecule 
ksspharthautachystero~butmorephartbanprwitamiuD. 

Re-vf&mhD. RingAisinasttaincdchair~~~~~ofthedoubk 



l44 Ncnm 

TEcdat$ pkuuriv order of the vitamin D related ampomcts’is thus: 
~~~D,ntaminD,~l,lamisterolandp~vitaminDwhichcorrdades 
immsly with the ehltioa order of thee 4ztxqmllnds as shown by their retention times 
in TableI. TEc merscorderoftachystcrolandti~D,notcdbyoncpairof 
workers may be accounted for by a slight domatiod change iuduced by inter- 
actianwi~tht6ohrent;any~~~in~sotvcntoooM~~aebangein 
molecular amfixmatior~ The coimpt of planarity and its relation to &tiun order 
repoti here wouId be of general applicatim to the intcrprcmtion of the relative 
m.entionofanyserksofstmmauyrdatedisomeric compo~ which contained 
thesamcfimctionalgroupinHP~adsotptionmodcofchro matogmphy. It woald 
not rxcs=i@ apply if the series of compounds coma&d fimctional groups of 
different potarily. 


