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the mixture was concentrated at reduced pressure, diluted with 
100 ml. of water and filtered. The white crystalline product 
weighed 0.44 g. (88%) after air drying {Rt 0.39, benzene-form-
amide papergram system). 

A mixture of 0.44 g. of crude bromohydrin, 0.6 g. of potassium 
acetate, and 20 ml. of acetone was stirred and heated under 
reflux for 30 hr. It was then evaporated to dryness at reduced 
pressure, and the residue was extracted with methylene chloride. 
The extract was concentrated and poured onto a chromatographic 
column containing 25 g. of Florisil. The product was eluted 
with 10 and 12.5% acetone in Skellysolve B to yield 329 mg. 
(92.4%) of oxide (Rt 0.87, benzene-formamide papergram 
system). 

To 9.5 g. of HF cooled in a solid Dry Ice-alcohol bath was added 
17 ml. of cold tetrahydrofuran and a cold solution of 329 mg. of 
oxide dissolved in 17 ml. of methylene chloride. The mixture 
was swirled and then kept at 5° for 19 hr. The amber-colored 
solution was poured cautiously into a stirred mixture of 45 g. 
of XaaCOs and 1 1. of water and ice. The organic phase was 
separated and the aqueous phase repeatedly was extracted 
with methylene chloride. The combined extract was dried and 
evaporated to a partly crystalline residue which was purified 
by chromatography on 25 g. of Florisil. The product was eluted 
with 15 and 20% acetone-Skellysolve B mixtures as crystalline 
plates, yield 332 mg. Recrystallization from acetone-Skelly-

ln previous papers in this series1 the synthesis and 
biological properties of a series of 16a-fluoro corticoids 
was reported. This paper records the preparation of 
a group of 16a-chloro-substituted prednisolone analogs 
and a preliminary account of their biological activity. 

Although the synthesis of 16/3-chlorocortisone acetate 
was reported in 1956, this compound showed no ap­
preciable activity in glycogen deposition, granuloma 
inhibition, adrenal atrophy, thymus involution, or 
mineralocorticoid assays.2 The preparation of 16a-
chloro steroids bearing a fully elaborated corticoid side 
chain at C-17 has not been described. 

Treatment of ll/3-hydroxy-20/3,21-oxido-l,4,16-preg-
natrien-3-one (1) with hydrogen chloride in methylene 
chloride provided a mixture of 20- and 16-chloro deriva­
tives (2 and 3). Purification by chromatography 
afforded a material identical with the 20a-chloro com­
pound (2) obtained by treating ll/3,16a,21-trihydroxy-
l,4,17(20)-cis-pregnatrien-3-one 21-acetate (13) with 
thionyl chloride.la,b The 16-chloro fraction, mainly 
4a, was assigned lrans-17(20) stereochemistry by 
analogy with the 16-fluoro analog prepared in a like 
manner.la,b Oxidation of crude 4a with osmium tetrox-
ide in the presence of N-methylmorpholine oxide-
hydrogen peroxide complex3 yielded 16a-chloropredni-

(1) (a) B. J. Magerlein, R. D. Birkenmeyer, and F. Kagan, J. Am. Chem. 
Soc, 82, 1252 (1960); (b) F. Kagan, B. J. Magerlein, and R. D. Birken­
meyer, J. Org. Chem., 28, 3477 (1963); (o) B. J. Magerlein, R. D. Birken­
meyer, F. H. Lincoln, and F. Kagan, Chem. Ind. (London), 2050 (1961). 

(2) R. E. Beyler and F. Hoffman, J. Org. Chem., 21, 572 (1956). 
(3) W. P. Schneider and A. R. Hanze, U. S. Patent 2,769,823 (1956). 

solve B gave two crops: (a) 0.19 g. of shiny plates, m.p. 259-
262° dec, X „̂ 239 m? (« 15,450); and (b) 0.06 g., m.p. 252-
256° dec, total yield 72.5%. 

Both crops gave but one spot on a benzene-formamide paper-
gram (flf 0.25). 

Anal. Calcd. for C24H30F2O6: C, 63.70; H, 6.68; F, 8.40. 
Found: C, 63.40; H, 6.78; F, 8.63. 

16a-Fluoro-llf3,17a,21-trihydroxy-l,4-pregnadiene-3,20-dione 
(17).—A solution of 160 mg. of acetate 16, 75 mg. of KHC03, 
15 ml. of methanol, and 1 ml. of water was stirred for 5 hr. 
under nitrogen at ambient temperature. After the addition of 
0.2 ml. of acetic acid and 10 ml. of water, the mixture was con­
centrated to a small volume. The product (130 mg.) was re­
covered by filtration. Recrystallization from acetone-Skelly­
solve B afforded 69 mg. of 17, m.p. 245-247° dec, and 21 mg., 
m.p. 240-244° dec. 

Anal. Calcd. for C22H28F2O5 (material meltiag at 245-247°); 
F, 9.26. Found: F, 8.90. 
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solone 21-acetate (5a). Structure assignment was made 
on the basis of analytical and spectroscopic data, 
molecular rotation, and by analogy with 16a-fluoro-
prednisolone 21-acetate prepared in a similar man­
ner. la 'b 

Dehydration of 16a-chloroprednisolone acetate (5a) 
with N-bromoacetamide and sulfur dioxide in pyridine4 

and introduction of the 9a-fluoro substituent according 
to the procedure of Fried and Sabo5 afforded 16 a-
chloro-9a-nuoroprednisolone 21-acetate (9a). 

The syntheses of 6a-fluoro and 6a-methyl-16a-
chloro corticoids were essentially the same as described 
for the 6-unsubstituted compounds with the exception 
that the sequences 10b and c -*• l ib and c -*• 12b and c, 
were in the 3-keto-A4-series in contrast to the sequence 
1 -*• 4a which was in the A^-series. Dehydrogena-
tion of 12b and 12c with selenium dioxide merged the 
two routes at 3. 

The molecular rotation data presented in Table I 
for 16-halo pregnane derivatives provides the following 
information. 

(1) The contribution to molecular rotation of a 
16a-halo substituent in pregnane derivatives is con­
sistently negative. 

(2) 16/3-Halo substituents generally make negative 
contributions to molecular rotation in pregnane deriva­
tives; however, 16/3-bromo-17a,21-dihydroxy-4-preg-

(4) H. A. Drake, R. B. Howard, and A. E. Fonken, U. S. Patent 
3,005,834 (1961). 

(5) J. Fried and E. Sabo, J. Am. Chem. Soc, 76, 1455 (1954). 
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The synthesis and biological activity of a group of 16a-chloro corticoids is reported. 16a-Chloro-6a,9a-
difiuoroprednisolone 21-acetate is 1100 times as potent as hydrocortisone in the granuloma pouch antiinflam­
matory assay in rats. 
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a W. T. Morelaud, R. C. Berg, D. P. Cameron, C. E. Maxwell, III, J. S. Buckley, and G. D. Laubaeh, Chem. Ind. (London), 10S4 

(1960). b Cf. ref. la and b. ' Cf. ref. le. d J. A. Hogg, et al. Chem. Ind. (London), 1002 (1958). ' T. H. Kritchevksv, D. L. Gar-
maise, and T. F . Gallagher, ,/ . Am. Chem. Soc., 74, 483 (1952). / R. E. Bevler a n d F . Hoffman, . / . Org. Chem., 21, 572 (1956). « P. L. 
Julian, W. Cole, E. V . Meyer, and B. M. Regan, / . Am. Chem. Soc., 77, 4601 (1955). * \V. Dirscherl, and F. Hanusch, Z. Phi/siol. 
Chem., 252, 49 (1938). ' A. S. Hoffman, H. M. Kissman, and M. J. Weiss, J. Med. Pharm. Chem., 5, 962 (1962). > Oh. Mevstre and 
K. Miescher, Helv. Chim. Acta, 34, 2286 (1951). k W. T. Morelaud, 11. P. Cameron, R. G. Berg, and C. E. Maxwell, III, . / . Am. Chem. 
Soc, 84, 2966(1962). 

nene-3,20-dione (group X) is an exception in which the 
16/3-bromo substituent appears to have little effect. 

(3) The 16/3-fluoro BMD derivative in group XI 
does not conform to the above generalizations, the 
contribution of the l(>/3-bromo substituent being 
strongly positive. 

(4) The generalization,6 derived for a series of 10-
bromoandrostanes, which states that inversion of con­
figuration of a 16-bromo substituent (16a -*- 168) 
leads consistently to increased dextrorotation is not 
applicable to the 16-fluoro pregnanes, e.g., 16-fluoro-
prednisolone 21-acetate showed MD16a~>]fl'3 —71° (cf. 
group III). 

(5) On the basis of these observations (1 to d) 
it would appear that the effect on molecular rotation 
of a 16-halogen substituent in steroids is very sensi­
tive to the substituents present at C-L7 thus limiting 
generalizations to particular series, e.g., androstanes, 
pregnanes, BVID's., etc. 

Biological Evaluation.-The introduction of a ltkt-
chloro group into the 21-acetates of prednisolone, (>a-
methylprednisolone, and (ia-fluoroprednisolone as well 
as their Oa-fluoro analogs produced a marked poton-

(oj C W. Shopee, H. Ii. Jenkins, and li. II. Summers, ./. Chem. .S<><:., 
3052 (1958). 

tiation in antiinflammatory and liver glycogen deposi­
tion activity (cf. Table II). The greatest effect was 
observed in corticoids which contained a 9ct-fluoro 
substituent (cf. Table II). The most potent compound, 
lfia-chloro-()a,9a-dinuoroprednisolone 21-acetate (9a). 
was 1100 times as potent as hydrocortisone as an anti­
inflammatory agent and approximately as potent in 
the liver glycogen deposition assay. This is one of 
the most potent corticoids ever reported. 

Experimental7 

20a-Chloro-ll/3,21-dihydroxy-l,4,16-pregnatrien-3-one 21-
Acetate (2) and 16a-CMoro-ll/3,21-dihydroxy-l,4,17(20Hra».-.-
pregnatrien-3-one 21-Acetate (4a).—In a dry flask were placed 
40 g. (0.555 mole) of tetrahydrofuran and 500 ml. of dry methyl­
ene chloride. This solution was cooled to 5°, saturated with 
HC1, and a solution of 6,52 g. (0.02 mule) of 1 t£-hydroxy-20#,21-
oxido-l,4,16~pregnatrien-3-one ( l ) l b in 100 ml. of dry methylene 
chloride was added. The reaction mixture was stored at 5° 
for 18 hr. The solvents and excess HC1 were removed under 
reduced pressure and the residue was acetylated with pyridine-
acetic anhydride. After the usual work-up1 the mixture of crude 
acetates was placed on a Florisil8 column, eluted with 12ri, ace-

(7) Melting points were taken in capilUtry tubes on a Hoover melting 
point apparatus (Arthur H. Thomas arid Co. "Uni-Melt"), calibrated against 
a Heries of standard samples. Kotations were measured in chloroform. 

(8) A synthetic magnesia-silica gel, Floridin Co., Warren, Pa. 



November, 1964 1 6 « - C H L O R O C O R T I C O I D S 753 

OH 

CH2OAc 

HCC1 
H CH2OAc H^ CH2OAc 

C 

CH2OAc 

HCC1 

+ 

H^ XH2OAc 
C 

8 i v 7 
a, R = H; b, R = F; c, R = CH3 

CH2OAc 
= 0 
L-OH 

' "]—CI 

" -

CH2OAc 

c-
^iL s> n 

= 0 
L-OH 

' i-ci 

EFFECT OF 16< 

TABLE 

-CHLORINATION 

II 

ON BIOLOGICAL ACTIVITY 

Liver 
glycogen 

deposition0 

(X hydro­
cortisone) 

4« 

Compd. 
(21-acetates) 

Prednisolone 
16a-Chloro-(5a) 
16a-Chloro-9a-fluoro-(9a) 

6a-Methylprednisolone 
16a-Chloro-(5c) 

6a-Fluoroprednisolone 
16a-Chloro-(5b) 
16a-Chloro-9a-fluoro-(9b) 
» W. E. Dulin, L. E. Barnes, E 

E. J. Collins, Metab. Clin. Exptl. 
data are for the 21-alcohol. h Subcutaneous multiple dose assay 
[cf. A. Robert and J. E. Nezamis, Acta Endocrinol, 25, 105 
(1957)]. c R. Stafford, L. Barnes, B. Bowman, and M. Mein-
zinger, Proc. Soc. Exptl. Biol. Med., 89, 371 (1955). d Subcu­
taneous single dose assay. 

tone-88% Skellysolve B 9 (v./v.), and all fractions were paper-
grammed on the Bush B-3 system at about 25° on Whatman No. 
2 paper. Two major products were present. The least polar 
of these, the 20-chloro isomer (2.0 g., 24% column yield) was re-
crystallized from acetone-Skellysolve B to a melting point of 

Anti­
inflammatory 
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10 
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HOO* 

M. Glenn, S. C 
7, 398 (1958). 

9 
360 
15 
15 
100 
100 
1030 

Lyster, and 
Note: these 

162-164°, [O]D +63° 242 mM (e 15,250). The infrared 

spectrum, [«]D, melting point, and papergram behavior indi­
cated that this material was identical with 20a-chloro-ll/3,21-
dihydroxy-l,4,16-pregnatrien-3-one 21-acetate (2) obtained by 
treating ll(3,16a,21-trihydroxy-l,4,17(20)-cw-pregnatrien-3-one 
21-acetate (13) l b with thionvl chloride. 

Anal. Calcd. for C23H29Cr04: C, 68.22; H, 7.22; CI, 8.76. 
Found: C, 68.24; H, 7.44; CI, 8.85. 

The more polar fraction, the 16-chloro product (0.8 g., 10% 
column yield), was recrystallized from acetone and used in the 
preparation of 16a-chloroprednisolone acetate without further 
purification. Recovery from the latter reaction of unchanged 
starting material afforded a purified sample of 4a. An analytical 
sample, recrystallized from acetone, melted at 187-189°, [ « ] D 
- 3 7 ° , X ^ H 241.5 mM(f 16,550). 

Anal. Calcd. for C23H29C104: C, 68.22; H, 7.22; CI, 8.76. 
Found: C, 67.81; H, 7.07; CI, 8.75. 

16a-Ch]oro-ll/3,17a,21-trihydroxy-l,4-pregnadiene-3,20-
dione 21-Acetate or 16a-Chloropredniso)one Acetate (5a).—In 
a 100-ml. flask were placed 445 mg. (1.1 mmoles) of 4a, 10 mg. 
of osmium tetroxide, 30 ml. of i-butyl alcohol, 0.75 ml. of pyridine, 
and 1.35 ml. of a 2 A" solution of N-methylmorpholine oxide-
hydrogen peroxide.3 This mixture was stirred at about 25° 
for 5 hr. About 25 ml. of a freshly prepared solution of 1% 
sodium hydrosulfite was then added and stirred for 5 min., 
and the reaction mixture was filtered through a Magnesol10 

mat. The i-butyl alcohol was evaporated from the filtrate under 
vacuum at a bath temperature of about 35°. The residue was 
taken up in about 100 ml. of methylene chloride, washed with 
two 50-ml. portions of dilute HC1, then twice with 50-ml. portions 
of water, filtered, and evaporated under vacuum, yielding 400 mg. 
of crude product. This material was dissolved in about 20 ml. 

(9) A saturated hydrocarbon fraction, b.p. 60-71° 
Kansas City, Mo. 

Skelly Oil Company. (10) Synthetic magnesium silicate, Waverly Chemical Co.. Mamaronek, 
N. Y. 
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of methylene chloride and placed on a column of 50 g. of Florisil 
and eluted with 12% acetone-88%, Skellysolve B (v./v.) . The 
progress of the purification was monitored by paper chroma­
tography (FBF system)." Judicious combination of fractions 
and recrystallization from ethyl acetate afforded material 
melting at 240-242°. This material gave positive Beilstein 
arid Tollens tests and its infrared absorption spectrum was con­
sistent with the proposed structure. A subsequent preparation 
gave larger amounts of product, whose melting point and in­
frared spectrum were identical with that of the compound de­
scribed above; this latter preparation had [a]v> +61° , ?vl°H 

243 mn(( 15,160). 
Anal. Calcd. for C23H21(CKV 0, (13.22; H, 0.09; CI, S.15. 

Found: C, 63.02; H, 6.56; 01,8.06. 
16a-Chloro-17a,21-dihydroxy-l,4,9(ll)-pregnatriene-3,20-

dione 21-Acetate (6a).—To a stirred solution of 590 mg. of 5a 
in 8 ml. of pyridine was added 316 mg. of N-bromoacetamide. 
The solution was stirred at about 25° for 20 min. and then cooled 
to 10° and maintained at this temperature while saturating with 
SO-, by passing a stream of the gas over the surface of (he stirred 
reaction mixture. Water (100 ml.) was added and the solid 
precipitate was collected on a filter, washed with water, and 
dried. This crude product, was purified Ha chromatography on 
50 g. of Florisil. The purified product, 474 mg., was eluted 
with 12% acetone-88%. Skellysolve B (v./v.) and was used in the 
next step without further purification. 

16a-Chloro-9a-bromo-ll/3,17a,21-trihydroxy-l,4-pregnadiene-
3,20-dione 21-Acetate (7a).—To a stirred solution of 474 mg. of 
6a in 32 ml. of /-butyl alcohol and 8 ml. of methylene chloride 
wtis added a mixture of 1.45 ml. of 70% perchloric acid in 10 ml. 
of water and a solution of 186 mg. of N-bromoacetamide in 6 ml. 
of (-butyl alcohol. After stirring for 15 min. at about 25°, 
a solution of 266 mg. of sodium sulfite in 15 ml. of water was 
tidded, the mixture was concentrated under reduced pressure to 
about 20 ml., diluted with 100 ml. of water, and filtered. The 
dried, white precipitate weighed 594 mg. This material was 
used in the next step without further purification. 

16a-Chloro-9/3,ll(3-oxido-17a,21-dihydroxy-l,4-pregnadiene-
3,20-dione 21-Acetate (8a).—A mixture of 594 mg. of crude 
bromohydrin (7a), 750 mg. of potassium acetate, and 50 ml. of 
acetone was stirred and heated at reflux for 20 hr. The mixture 
was evaporated to dryness under reduced pressure and the 
residue was extracted with methylene chloride. The extract 
was concentrated to about. 20 ml., poured onto a chromatographic 
column made up of 60 g. of Florisil, and the product was eluted 
with 12%- acetone-88% Skellysolve B (v./v.) to yield 368 mg. 
of the desired oxide. 

lGa-Ch\oro-9a-HuoTo-\ltS,17a,2 l-trihydroxy-l,4-pregnadiene-
3,20-dione 21-Acetate (9a).— To 11.9 g. of H F contained in a. 
polyethylene bottle and cooled in a Dry Ice-alcohol bath was 
added 21 ml. of cold tetrahydrofuran and then a cold solution of 
368 nig. of 8a in 20 ml. of methylene chloride. The mixture was 
stirred at about 5° for 20 hr. and then poured cautiously into 
an ice-cold solution of 57 g. of Na20O3 in 1 1. of water. The 
aqueous solution was extracted with four 100-nil. portions of 
methylene chloride, and the combined extracts were dried and 
evaporated to about 20 ml. This crude solution was poured 
onto a chromatographic column containing 50 g. of Florisil and 
the product was eluted with 15% acetone-85% Skellysolve B 
(v./v.) . The major chromatographic fractions were combined 
and recrystallized from ethyl acetate to yield 201 mg. [32.8% 
vield from lOa-chloroprednisolone acetate (5a)]. The product 
melted at 246-247° and had [a]n +01 °, X*'.;f 238 rnu (e 15,750V 

Anal. Calcd. for O,,H2s01F06: C. 00.72: H, 6.20; 01, 
7.79; F, 4.18. Found: C, 60.46; H, 6.15; CI, 7.75; F, 4.18. 

16?-Chloro-6a-fluoro-ll^,21-dihydroxy-4,17(20)-(rans-
pregnadien-3-one 21-Acetate (12b) and 20a-Chloro-6a-fluoro-
110,21-dihydroxy-4,16-pregnadien-3-one 21-Acetate ( l ib ) .— 
The reaction of 6«-fluoro-ll/3-hydroxy-20(3,2f-oxido-4,f6-preg-
nadien-3-one (10b) l b with HC1 was carried out in the same manner 
as described for the preparation of 2 and 3. Two main products 
were again obtained after chromatography, the least polar (34%: 

column yield) being the 20-chloro isomer and the more polar 

(11) A. ZaSaroni, R. B. Burton, and E. tt . Keutmann, Science, 111, 6 
(1950). 

(23% column yield) being the 16-chloro isomer. A portion of 
this latter material was recrystallized from acetone to m.p. 
164 166°, [aju - 5 ° , \l\T 235 irm (j 16,650) and 210 mM (sin 
(V 13,200). 

Anal. Calcd. for (%HS„C1F(),,: 0 , 6 5 . 0 1 : H, 7.12; 01. S.34: 
F, 4.47. Found: 0,65.37; H, 7.17; 01,8.88; F, 4.51. 

16a-Chloro-6a-fluoro-ll/3,21-dihydroxy-l,4,17(20)-/ra/),-;-
pregnatrien-3-one 21-Acetate (4b).—A mixture of 9.5 g. of 
12b, 4.3 g. of selenium dioxide, 1.45 ml. of pyridine, and 265 ml. 
of i-butyl alcohol was healed at reflux for 18 hr. After evapora­
tion to dryness under vacuum, the residue was dissolved in 
methylene chloride, washed with dilute HC1 and water, and 
chromatographed over Florisil, eluting with 12%. acetone-
88% Skellysolve B. An 88% yield of column fractions was ob­
tained which was used in the preparation of 16a-chloro-6a-
fluoroprednisolone 21-acetate (5b). From this latter reaction 
a purified sample of 4b was recovered. An analytical sample re­
crystallized from ethvl acetate melted at I75~17s°, |« |n —37% 
\%)™ 242 m,u(% 17,250;. 

Anal. Calcd. for (%H2,C1F< )4: 0 ,65 .32 ; 11,6.67; 01, 8.3s; 
F, 4.49. Found: 0,65.36; H,6.55; 01,8.43; F, 4.29. 

16a-Chloro-6«-fluoro-ll/3,17a,21-trihydroxy-l,4,pregnadiene-
3,20-dione 21-Acetate (5b).—This reaction was carried out in 
the same manner as described for the preparation of 16a-chloro-
prednisolone acetate (5a). A 12%) column yield of product, was 
obtained which after recrystallization from ethyl acetate, 
melted a! 286° | « ] D (acetone) +55° , X™1! 241 m,u (e 16,750). 

Anal. Calcd. for C23H2SC1F09: C, 60,72; H, 6.20; 01,7 .79; 
F,4.1S. Found: C, 00.45: H, 6.04; CI, 7.87; F, 3.90. 

16a-Chloro-6a,9a-difluoro-llS,17a,21-trihydroxy-l,4-pregna-
diene-3,20-dione 21-Acetate (9b).—The sequence of reactions 
5b —» 6b —*• 7b —*• 8b — 9b was carried out in the same manner 
as in the 6-unsubstituted series which yielded 16«-chloro-9«-
fluoroprednisolone 21-acetate (9a). A 27% over-all yield for the 
four steps to 9b was obtained. The column fractions after 
recrystallization from ethvl acetate melted at 291°, [«]» +55° 
f acetone), A""H238% 17,000). 

Anal. Calcd. for 0,3H27C1F206: C, 58.41; H, 5.76; 01, 
7.50; F, 8.04. Found: 0,58.49; H, 5.90; 01,7.55; F, 7.73. 

16^ChIoro-6or-methyl-110,21-dihydroxy-4,17(2OHran,'.-
pregnadien-3-one 21-Acetate (12c) and 20a-Chloro-6a-methyl-
ll0,21-dihydroxy-4,16-pregnadien-3-one 21-Acetate (lie).—This 
reaction was carried out in the same manner as described for the 
preparation of 2 and 3. Two main products were again obtained 
after chromatography, the least polar (30% column yield) being 
the 20-chloro isomer. The more polar material (15% column 
yield), the 16-chloro fraction, was used in the preparation of 4c 
with no further purification. 

16a-Chloro-6a-methyl-llf3,21-dihydroxy-l,4-17(20)-/ra«>-
pregnatrien-3-one 21-Acetate (4c).—This reaction was carried 
out in the same manner as described for the preparation of ' '16a-
chloro-Oa-fluorotrienediol 21-acetate" (4b). The crude product 
was not chromatographed, but used without further purification 
in the preparation of 10«-chloro-6a-methylprednisolone 21-
acetate (5c). A purified sample of the starting material (4c) 
was recovered from this reaction. An analytical sample recrystal­
lized from ethyl acetate melted at 191-192°, [a]i> -45°, 'x*' ,"" 
242m M ( e 15,600). 

Anal. Calcd. for CMH31C104: 0 , 68.80; H, 7.46; 01, 8.46. 
Found: 0,68.57; H, 7.38; 01,8.58. 

16a-Chloro-6a-methyI-ll,3,17a,21-trihydroxy-l,4-pregnadiene-
3,20-dione 21-Acetate (5c).—This reaction was carried out in the 
same manner as described for the preparation of 16a-chloro-
prednisolone acetate (5a). A small amount of product was 
obtained which could not be crystallized. Evaporation of an 
ethvl acetate solution gave tin amorphous material softening at 
227-230°, M D +49° , X^°H 243 mM (e 14,100). 

Anal. Calcd. for C24H3lC106: 0 , 63.92; H, 6.93; 01, 7 s0 . 
Found: 0 ,64 .41; H, 7.04: 01,7.15. 
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