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TaBLE I
Re-
Product, et M Yield, S i amayses Found, %
methyl ﬁ-carboz’nethoxy- Varying compouent (lln-.g °€.” %70 ! Calac%?n‘ igo‘:xl:;i (o} e 7ﬁ éun ! %H
1 Phenoxyacetate Methyl a-chloroacetate 15 93.6-94.5 63.9 112.1 112.4 58.92 5.39 58.75 5.38
2 Phenoxybutyrate Methyl y-chlorobutyrate 40 48.8-49.8 21.0 126.1 127.5 61.94 6.35 ... ..
3 Phenoxyvalerate Methyl é-chlorovalerate 78 48.0-49.0 52.9 133.1 133.6 63.14 6.81 63.21 6.83
4 Phenoxycaproate Methyl e-chlorocaproate 82 44.6-45.4 52 140.2 141.0 64.27 7.19 64.35 7.10
5 Phenoxyheptanoate  Methyl w-bromoheptano-
ate 39 54.2-55.3 20 147.2 147.2 65.29 7.53 65.33 7.44
6 Phenoxyundecanoate Methy! 11-bromoundecano-
ate 24 69.0-70.0 91.5 175.2 175.6 68.57 8.57

¢ All products were crystallized from methyl alcohol-water; however, where unreacted methyl p-hydroxybenzoate was
present, it was removed by washing a benzene solution of the product with aqueous NaQH.

Freshly cut sodium (33.1 g., 1.44 moles) was gradually
introduced into 600 ml. of dry methanol in a two-liter flask
equipped with a stirrer, reflux condenser with a drying tube,
and dropping funnel. Upon complete solution of the so-
dium, first, 219.1 g. (1.44 moles) of methyl p-hydroxy-
benzoate in 400 ml. of methanol and later 217.6 g. (1.44
moles) of methyl §-chlorovalerate were added rapidly. The
reaction mixture was refluxed for a total of 78 hours during
which time the newly formed sodium chloride was filtered
away several times as a means of determining the end of
reaction. Upon pouring the cooled reaction mixture into
ice-water, a white lustrous precipitate settled out. The
product after recrystallization from methyl alcohol-water
contained a small amount of a slightly higher melting imn-
purity (assumed to be unreacted methyl p-hydroxybenzo-
ate) which was removed by washing a benzene solution of
the precipitate with aqueous sodium hydroxide. Physical
data pertaining to this compound as well as to the other di-
methyl esters are found in Table I.

Intermediates necessary to the preparation of these esters
were made according to methods found in literature. The
following referernices were employed: for methyl v-chloro-
butyrate,? methyl e-chlorocaproate,? methyl w-bromohep-
tanoate® and methy! 11-bromoundecanoate.®5

(3) C. F, H. Allen, ref. 2, Coll, Vol. 1, 1941, p. 156,
(4) Conrad. Ann., 188, 218 (1877).
(5) R. Ashton and J. C. Smith, J. Ckem, Soc., 435 (1934).
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Ethyl 38-Acetoxy-5,17(20)-pregnadiene-21-thio-

late
By Rocer W. JEanLOZ!

In a study of reductive desulfuration with Raney
nickel, ethyl 3B-acetoxy-5,17(20)-pregnadiene-21-
thiolate has been prepared directly from 38,178-
diacetoxy-5-androstene-17a-acetic acid® and from
3B-acetoxy-5,17(20)-pregnadiene-21-ic acid.

38-Acetoxy-5,17(20) -pregnadiene-21-ic Acid.—By the
use of acetic acid and pyridine, 150 mg. of 38-hydroxy-
5,17(20)-pregnadiene-21-ic acid was acetylated. The prod-
uct was crystallized from ether and gave 165 mg. (93%)) of
prisms, melting at 135-137°; [a]%p —74° (¢, 1.04 in chloro-
form).?

Anal. Caled. for Cy3H3:04: C, 74.16; H, 8.66. Found:
C, 74.10; H, 8.69.

Ethyl 38-Acetoxy-5,17(20)-pregnadiene-21-thiolate.—
Thionyl chioride (1.5 ml.) was added at 0° to 270 mg. of
dry 38,178-diacetoxy-5-androstene-17a-acetic acid (m.p.
200°)1 and keptat 0°for 12 hours with exclusion of moisture.
The excess thionyl chloride was evaporated and the last

(1) Worcester Foundation for Experimental Biology, Shrewsbury,
Massachusetts.

(2) T. Relchstein, H, Mtller, Ch, Meystre and M. Sutter, Helv. Chim.-

Acta, 23, T41 (1939); Pl A. Plattner and W. Schreck, ibid., 22, 1178
(1939).

(8) The melting points were determined ou the Kofler micro melting
point apparatus and the rotations observed in a 1-dm. tube of 0.8-ml.
capacity.

traces removed by addition of absolute benzene and evapora-
tion at reduced pressitre. The crystalline acid chloride (not
isolated) was dissolved in 2 ml. of absolute benzene and,
after addition of 0.3 ml. of ethyl mercaptan and 0.1 ml. of
absolute pyridine, was kept at room temperature for two
days. The solution was then diluted with a small amount of
water and extracted with ether. The extract was washed
with dilute hydrochloricacid, sodium carbonate and waterand
dried over anhydrous sodium sulfate. The ethereal solution
was decolorized with charcoal, evaporated to dryness and
the residue, recrystallized from ether-pentane, yielded 255
mg. (95%) of colorless prismatic needles, m.p. 154-155°;
le]®p —65° (¢, 1.38 in chloroform).

Anal. Caled. for CysH305S8: C, 72.07; H, 8.71; S, 7.70.
Found: C, 71.57; H, 9.15; S, 7.84.

One hundred and twenty-five milligrams of 38-acetoxy-
5,17(20)-pregnadiene-21-ic acid was treated with thionyl
chloride and then with' ethyl mercaptan, as described above
for 38,17 B-diacetoxy-5-androstene-17a-acetic acid. There
was obtained 130 mg. (909%,), melting at 150-152° (mixed
m.p. with the specimen described above, 151-154°).

Frank W. HORNER, L1D.
MoNTREAL, QUE., CANADA RECEIVED NOVEMBER 20, 1950

Further Studies of the Ion-Exchange Separation
of the Rare Earths!

By B. H. KeTeLLE aND G. E. Bovp

Recently Higgins and Street? have called atten-
tion to the mislabelling of the Tb activity peak in
our Fig. 6¢ which reported on the ion-exchange col-
umn separation of all fourteen of the trivalent rare
earths using citrate buffers at 100°.! Partly re-
ported‘®® further work in the Th-Gd-Eu region
conducted at this Laboratory in 1948 and 1949 has
revealed not only this mistake, in agreement with
Higgins and Street, but has shown also that the
peak marked Y in Fig. 6c was actually Dy.

Before discussing our later ion-exchange separa-
tions, the reasons for ‘these misidentifications,
which we take this occasion to correct, may be of
interest: The earlier assignment of the activity
peak in Fig. 6¢ occurring at 2400 minutes to Y was
based partly upon the argument that after such a
time dysprosium activity (assumed to be 145 m
Dy'%) would not have been detectable, and partly

(1) This document is based on work performed under Contract
Number W-7405 eng 26 for the Atomic Energy Project at Oak Ridge
National Laboratory.

(2) G. H. Higgins and K. Street, TH1s JOURNAL, T2, 5321 (1950).

(3) B. H. Ketelle and G. E. Boyd, ibid., 89, 2800 (1947).

(4) (8) B. H. Ketelle, Phys. Revo.. 76, 1256 (1040). (b) See private
communication K(101) by B, H, Ketelle (Dec. 1948) to G. T. Seaborg
concerning the decay sequence 8.6 m Gd181 —> 7.0 d Tb1%! reportedina

Table of Isotopes by G. T. Seaborg and I. Perlman, Rev. Mod. Phys.,
20, 585 (1948).



