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herein described not only provide for a unique redue-
tion of aromatic half-esters, but can be used as a one-
step method for preparing benzylic silanes containing
ester groups—compounds not readily accessible at the
present time.

p-Carboethoxybenzyltrichlorosilane.—To 10 g (52
mmol) of ethyl hydrogen terephthalate and 40 ml of
acetonitrile was added 32 ml (0.32 mol) of trichloro-
silane. The resulting solution was stirred at reflux for
1 br. It was then cooled to 0° as 30 ml (0.16 mol) of
tri-n-propylamine was rapidly added. This solution
was refluxed for 16 hr, followed by addition of 500 ml
of diethyl ether. After storage in a cold room for a few
hours, the tri-n-propylamine hydrochloride precipitate
was removed by filtration. Solvent removal followed
by distillation ¢n vacuo gave 13.4 g of product, bp 110~
115° (0.85 mm), mp 72-73°, which was purified for
analysis by vpe (109, SE-30 on Chromosorb A, 10 ft
X 3/8 in.).

Anal. Caled for CHyClSi0,:  C, 40.35: H, 3.73:
Cl, 35.73: Si, 9.44. Found: C, 40.34: H, 3.93: Cl,
35.53: Si, 9.43.

Ethyl p-Toluate.—A solution of 9.4 g (30 mmol) of
p-carboethoxybenzyltrichlorosilane in 100 mi of eth-
anol was refluxed for 1 hr. Potassium hydroxide (2.2
g, 33 mmol) in 50 ml of ethanol was added to the re-
fluxing solution over a 15-min period. The addition
was accompanied by the evolution of hydrogen chloride
gas and the formation of a flocculent precipitate. An
additional 4.1 g (62 mmol) of potassium hydroxide was
added to make the solution just basic to Hydrion paper.
After 0.5 hr at reflux, the solution was decanted and
filtered. The filtrate was diluted with 500 ml of water
and then extracted with four small portions of diethyl
ether. The usual work-up followed by distillation re-
sulted in 3.7 g (739) of ethyl p-toluate {bp 75° (1.9
mm), lit.> bp 111° (13 mm)].

General Procedure for the Reduction of Half-Esters
to Methyl-Substituted Carboxylic Acids.—The reduc-
tion of ethyl hydrogen terephthalate is described.
The other half-esters in Table I were reduced in a sim-
ilar fashion.

The procedure was the same as above up to the dis-
tillation én vacuo. Instead, the brown oily residue was
combined with 50 ml of methanol and refluxed for 1 hr.
To this mixture was added slowly with cooling 29 g
(0.5 mol) of potassium hydroxide in 100 ml of methanol
and 25 ml of water. The resulting mixture was re-
fluxed for 19 hr, then diluted with 750 ml of water and
filtered. The filtrate was treated with dilute hydro-
chloric acid until precipitation of all of the carboxylic
acid was complete. The crude brown product was
purified by sublimation to give 4.3 g (649 vyield) of
p-toluie acid.
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Transition Metal Ion Assisted Chromatography.
Separation of Prostaglandins PGA; and PGB;

Summary: Using transition metal salts other than
gilver, chromatographic separations have been made
that appear to be based on the metal ion complexing
with carbon—oxygen double bonds.

Sir:  Organic compounds differing either in number or
geometry of carbon-carbon double bonds have tra-
ditionally been separated by chromatography on silver
nitrate impregnated supports.!

w-Complex formation between silver(I) ions and
carbon—carbon double bonds forms the basis of such
separations. Prostaglandins of the 2 series can be
separated from those of the closely related 1 series,
e.g., PGE; (1) and PGE; (2), on silver nitrate systems.*
However, this method fails® when applied to the diffi-
cult separation of prostaglandins PGA, (3) and PGB;
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Prostaglandin PGA, is easily isomerized to PGB;
by both acid and base catalysis as well as by an isom-
erase in cat blood.* Because of this easy isomerization,
methods for separating PGA, and PGB; are of im-
portance to synthetic and metabolic studies. Such
methods would also have utility for the purification
of PGA; isolated from the coral Plexaura homomalla.

In the present investigation, an improved method of
separation of these two compounds was sought. Pre-
coated Brinkman tle plates (0.25 mm, silicic acid) were
impregnated with various transition metal salts by
dipping the plates in a 109, solution of the salt in
acetonitrile, ethanol, or a 50:50 mixture of these sol-
vents. Table I contains the B; values of PGA, (3),

TasrLe I

R; VALUE OoF PROSTAGLANDINS ON SILICIC AcID
Prates® Coarep wiTH VaRIOUs COMPLEXING METALS

Compd Normal AgNO; NiCle CoCls FeCls CrCls
A% 0.36 0.41 0.37 0.34 0.37
VIb 0.43 0.55 0.45 0.48 0.45

PGAy  0.34 0.23 0.25 0.34 0.16 0.41
PGB’ 0.34 0.27 0.25 0.35 0.23 0.41

¢ Brinkman 0.25-mm silicic acid plate. ® 209, ethyl acetate
in hexane as developing solvent. °©409, ethyl acetate, 1%
HOAC in hexane as developing solvent.
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PGB, (4), methyl 15(R)-acetoxy-9-0x0-5-¢is,10,13-trans-
prostatrienoate (5), and methyl 15(R)-acetoxyl-9-oxo-
prostanoate (6) on Brinkman silicic acid plates and on
plates additionally impregnated with transition metal
ions. Complexing was indicated in all systems tried
except possibly for chromium (IIT) chloride. Iron(I1I)-
coated plates were the only ones that were effective for
the clear separation of prostaglandins PGA, and PGB,.
Two competing factors appear to be influencing R
values of the compounds. A partial deactivation of
the silicic acid plates caused by the coating process gives
rise to increased mobility compared to normal plates
[similar to that seen for silver(I) ion plates]. Compet-
ing with deactivation is complexing between the metal
ions and the substrate which retards the substrate’s
movement on the plate.

It is interesting that 6 which contains no carbon-
carbon double bonds is retarded on iron(III) plates
compared to silver nitrate plates. This suggested that
the separation of PGA; and PGB; on iron(III) plates
might be due to factors other than simple differential
complexation of the iron(III) with the carbon—carbon
double bonds of PGA; and PGB,.?

It was demonstrated that 3,7,12-triketochlolanic acid
is strongly retarded on iron(III) tle plates (B 0.22,
EtOAc-Bz-HOAc, 49.75:49.75:0.50) relative to un-
coated plates (R 0.65) and plates coated with silver
nitrate.! Ergosterol, however, was strongly retarded
on silver nitrate plates (R: 0.20, 179, EtOAc-hexane)
relative to uncoated plates (R: 0.38). Ergosterol
(R: 0.67) was only slightly retarded on iron(III) plates
compared to cholesterol using 17% EtOAc-hexane
as developing solvent. The FeCl; plates appear some-
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what deactivated toward both sterols relative to un-
coated plates.

Several different columns were tested for extending
the results obtained from tlec to preparative column
chromatography. On a column packed with a support
made from 109, FeCl; coated on silicAR CC-4, elimina-
tion of the C-15 acetoxy group was complete during the
time necessary for chromatography of the diester of
15-epi-PGA; (5) (obtained from Plexaura homomalla)—
obviously iron(ITI) effects this elimination. Attempted
purification of 15 epi-PGA; by chromatography over
an iron(III)-impregnated column required large
amounts of ethyl acetate in the eluting solvent mixture
(75:25, hexane—ethyl acetate). This led to the elution
of FeCl; as well as the prostaglandin. Probably this
drawback can be overcome by using other solvents or a
less soluble iron(III) salt. It was found that 109
CuCl; on silicic acid was effective for the purification
of the sample of prostaglandin 15-epi-PGA, from
Plexaura homomalla. This sample contained several
small peaks by gle (as methyl esters) which were not
separated by further column chromatography on silicie
acid supports.” Chromatography on 109 CuCl;
supported on silicAR CC-4 (support to sample ratio of
50:1) using a solvent of 259, ethyl acetate in hexane
was sufficient to elute 15-epi-PGA, [217 nm (e 10,800) ]
essentially pure by gle. Indications were any minor
impurities could be removed using a higher support to
compound ratio.
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