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- The study of the scparation of the optical isomers of tris(ethyvlenediamine)-
cobalt(lIl) todide by use of a ceatrifuged chromatograph column was suggested by
our earbier thin-layer chromatography (TLC) work®. In that work we reported on the
technique and conditions for microerystailine cellulose-coated TLC plates containing
varving amounts of d-quartz using an agueous solvent system containing both alu-
minum chloride and the Jd-tartraie ion for the successful cobalt cation separations. The
present work demonstraies that chromatograms of superior resolution of the optical
isomers can be obtained by utilizing centrifugal force to accelerate the migration of
the optical antipodes through closed columns of densely packed gels prepared with
microparticulate adsorbents and containing an asymmetric environment of d-quartz.

EXPERIMENTAL

Coltnmn prepararion _ : :

) A slurry of 6% water standardized packets of microparticulate silica was pre-
pared using various solvents consisting of toluene. water-methanol-acetone mixtures.
petroleum ether (b.p. 30-607) and »-hexane. A standard aliquot of the 3 ml slurry
was used for column preparation with centrifuging for 6 te 10 mih at 1300 g using
a Sorvall Centri-Chrom Centrifuge (GL.C-1). The 3-mm glass columns were silanized
before use, dimethvldichlorositane-toluenc { 2:100) washed with methanol. then water.
For columns containing d-quartz. a 10-ml aliquot of the microparticulate silica ﬁlurrv
was used.

Sofvent systems
The solvent system (3 ml) consisted of various aqueous mixtures of Na. I\
d-tartrate, and/or AICI;. :

Sample preparation
The londing disc (3 mm) method was used®. Samples of [-8 ¢l of a 49 (w/v)
aqueous solution of d- and I-Co(en);** cations™ as well as a 30:50 and a racemic mixture

" en = ethylenediamineg.
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ol the same concentriation were evaporated onto the loading dises. Direct visual-
ization ol the brown-orange bands wias used or detection by spraying with 107, (w/v)
Nua.S was emploved.

Tirre
A centrfege time of 18 mi was generally vsed, A standuard of 3000 rpm (1500 2)
wis emploved with a HL-4 rotor. '

RESULTS AND DISCLSSION

For the vuriows solveats used for column preparation. petroleum ether and
a-lrexane were found to be most acceptable. The petroleum ether give a good con-
sistent sturry suppert for the d-quartz and it had a relatively long solvent life with no
nuticeable solvert front with the aqueous solvent system. However. there was some
difficubty in suspending the slurry (1 h sticring and settling occurred after two to three
diyvs). The slurry could be resuspended by stirring. Hexane has many of the sane
¢l racteristics as petrofewm cther for column preparaiion and it wars easier to suspend
and mainiain the slurry, Tolwene sove an easily decomposed column ot short e,
The shurry was also relatively unstable with thickening alter two to three davs. Agueous
“solvend sastenss gave a noticenble solvem front™ with a delineation of color and den-
sity between developed and undeveloped columns. With the water- methanol-acetone
solvent mixiures. it was found that none was able to support Jquartz in the slurey.
The column lkeagth varred slight v (2.6 1o 3.0 con) due to the smad] dissoloation of column

read semple. The dita are reported as distanee the species travels divided by column
length (om) vy time of centrilfugation (min).

The aluminum chloride. d-tartrite solvent that was sugeeested by our TLOC
A02°4f AICKH. 6.3 A Nau K d-tarirate) study showed that in the absence of d-quarts
in the column this solvent syvstem allords o fair separation of the optical somers of
Coleny;”™ with the d~isomer trinveling farther than the Asomer. With this sobvent
suystem contammng J-quartz excellent separations of df-isomers were obtained. The
extent of separation was dependent on the amount of dtquartz and time of centri-
fuging, Using a solvent syvstem consisting of only 0.2 12 AICL; no separation wis
obtained - however. a sharp band (4.53/3.0 &t 15 min) was observed. With a 0.3 A Na.
K dotartrate system. broading of the band occurred with no separation. 2.9-3.2 3.0
at I8 man. This again testifies o the necessiiv of both constiteents o be preseat in the
solvent system and to their interaction with the isomers in the solvent fow 4 Nasample
transport was observed for the solvent systems witer. woluene and or petroleun ether.

Columns conaining d-quariz which passed a 130-#m mesh were prepared in
the range of 1.3 10 8.0%, (w,v} slurrv. The separations of the Colen);*™ isomers in--
creased up to a practical limit of 30", where a suspension saturation seemed to be
reached. Over 3.0%,, the life of the column decreases_ which tends to make the columns
very brittle and granular. Direet visualization of the bands is suggested as the sodium
sulfide developer turther accelerates celumn detertoration. Bands on the extruded col-
wnn faded afier about 2 to 3 h. Fig. I shows how the increased coneentration of o-
quartz will allect the separation for columnas containing 1.5, 3.5 and 3.0 d-quartz.
The data summarized in Table | indicate that with increased concentration of -
" guartz. the Fsomer travels less along the column while the d-isomer distanee remains
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1.5% 3.5 5.00 3.5%
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Fig. 1 Effect of per cent :!—qudru: and centrifuging time on the resolution of the opocil somers ot
G wient? ™ Cemrifuging time I8 min, except for {ar right cobume. 12 o,

almost constant, Also the distunce between the two bands increases (0.6 cm o 14 ey
with incr;:u‘icd d-quurtz: With o decrease in centrifuge time ftom 18 min.to 12 min
u:;itig 357, d-quarrtz columns. the J-Coen)y® ™ band did not travel as far and the bands
were closer together: 09 cm (12 min) versas 1. em (18 mm).

The pusitian of each band on the column was independent as to whether the
simple was applied from @ racemic mixture of Cofen),*~. a synthetic mixture contain-
ing 50, (w w) of cach tsomer or by direct application of solutions of cach individual
i:-‘nmcr, Sqmmtr_d bands were cut from o number of columns and eluted with water.

- Adter compensating for the d-tartrate ton i the eluent by removal of a simiilar section

TABLE L
CHAR -‘\(fl'I:RlST[C SEPARATIONS FOR OI’TIC AL ISOMERS OF Coten)y*-

Per cent Centriftsing Bund measurvenient
el-gprmerrez v vy it € rreine } el cofrn fewsed £ onng
1.3 13 2.3. 249N

35 [ 19 3118

50 - 15 1. :‘- 24950

i3 2. 1.3 24350

" Perroleum ether cobumn solvent. l).Z M odartmte. 013 \lC!‘. 6-min coltmn prepitnition
time, .3-a sample per colunm.
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from a1 chromatographed blank column, the faster band (d-isomer) had an optical

rotation of ¢y, = -+ 87 (obs.). -+ 89" (ref. 4) and the slower band (Hisomer) had an
optical rotation of ¢, = —87 (obs.), —897 (ref. 4). These 4% (w/v) aqueous solutions

were applied in 1- to 8-ul range. Samples containing more than 160 xg (4 ul) gave a
third band close to the sample head, which indicated overloading. Good detection.
without development. was observed for each isomer down to 1 ul (30-ug sample).

Using the solvent system described above, one clear broad band for 17, and

© 22U (w,v) mixtures of the d- and Hsomers of cis-dinttrobis(ethylenedinmine)cobalt(11T)
cations. {Co(NO)(en).]*. was obtained. It was further observed that the distance
travelled was slowed by an increase in d-quartz concentration (3.9/4.8 at |5 min for
3.5%. 3.0/418 at 15 min for 5.09,) suggesting that the d-quartz interacts with the iso-
mers: however. no separation wis obtained.

On changing the solvent system from an optically active anion (d-tartrate) to
une containing an optically active cation. the separation of the optical antipodes of
a complex mmorganic anion was thought to be possible. This was borne out when we
observed the resolution of the o and Hsomers of potassium (ethyvlenediamineietra-
acetato)eobal( 1D dibvdrate. K[Co(EDTA)}-2H,0. on a 3%, d-quartz column using

"0.15 A7 aluminum chloride and 0.03 M/ quinine sulfate solvent system (2.8, 3.1:34.9
at 20 min). The bands (4 #g) are casy to detect because of their deep purple color.
Separated bands were isolated from the chromatogram and after elution with water
and correction for the quinine ion from a blunk chromatogram. the faster band
(d-isomer) gave an optical rotation {(«p) of —0.027. —0.03" (ref. 3) and the slower
{f-iscmer) band gave an optical rotation of (ep) of -+0.027. - 0.03 " (ref. 3). Because
of the Tow solubility of quinine sulfate. stronger solutions cannot be prepired.

We have shown that the d-tartrate ion or quinine sulfite with aluminum chlo-
ride can successtully be used in an agueous solvent system to resolve enantiomorphic
pairs by centrifugation. This resolution is much improved by the incorporation of
d-quartz into the column to provide an asymmetric environment.
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