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Nine exampLen am given 06 the .I%A%X pfioceno. 
Current interest in the construction of side-chains at C-17 in steroids reflects ongoing 

changes on the market of starting materials.* Efficient microbiological methods are now avail- 

able for the production of 17-oxosteroids. 3 Therefore, practical methods are needed to convert 

the keto group into pharmacologically useful side-chains, among which the hydroxyacetyl group 

of corticosteroids takes a prominent position. 4 We report such a method. 

In our method the carbonyl oxygen at C-17 is replaced by a hydroxyacetyl group under con- 

comitant formation of a 16,17 double bond. Scheme I gives, by way of example, the synthesis of 

*I-hydroxypregna-4,16-diene-3,20-dione (4a) from the enolether la of androst-4-ene-3,17-dione - - 
(AD).5 A high overall 

ilar results obtained 

SCHEME I 

yield of 4a is obtained in few simple operations. The Table shows sim- - 

with other steroids. 

la 3a 4a 

A: 1) TosCH2N=C, t-BuOK, THF, -35°C; 2) POC13, Et3N. 

B: 1) PTC: 40% CH20, 10 equiv. MeOH, C6H5CH3/50% NaOH, TEBACl; 2) 8% H2S04, THF. 

(Tos = p-toluenesulfonyl) 

This new process involves the introduction of the *O-C=0 by means of tosylmethyl isocyanide 

(TosMIC, z16 _. via 3, and of 21-CH20H with formaldehyde via 9. Conversion A of 1 to 3 is basical- - - _ 
ly a Knoevenagel-type condensation of TosMIC, a two step one-pot process described previously 

for simple aldehydes and ketones.7 Conditions of the first step (see Scheme I) of this process 

needed crucial adjustments for two reasons: (i) to cope with the lower reactivity of the 17- 

0x0 group of 1, (ii) to avoid elimination of sulfinic acid (TosH) from intermediate 10 8 _* 
Conversion B of 2 to 3 is a specific adaptation of a new general method for the synthesis 

of enones (see succeeding letter).' Scheme II describes the series of reactions that is invol- 

ved. Addition of 10 equivalents of MeOH to the phase transfer (PTC) medium of step B leads 

directly to the sulfur-free oxazoline 2, instead of the conjugate acid of 7. 10 This forms an _ 
essential feature of our method, which greatly facilitates the acid catalyzed hydrolysis of 
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TABLE. 17-(Hydroxyacetyl)-A16 -steroids (4) and 17-(1socyanotosylmethylene)steroids (3) 

Prepared According to Scheme I.a 

Compounds 3" 

Yield (9, based on 1) - 

MP ("C) 
20 

Spec. rot. ([al, , c = 1.00, CHC13) 
---____ 

Compounds 4 - 

Yield (%, based on 3) - 

MP ("C) 

Spec. rot. ([a];', c = 1.00, CHC13) 
._ --__._.. - 

[al -85" (c=O.675)- 

' 
180"' 

4a X=OH 92% 

[al +168" 

3b 77% - 

172" (dec) 

la1 -109" 

OH 
0 4b 93% 

z5-2080f 

[aI +204" 

C=N TOS 

'0 

3c X=H 76% - 

188" (dec) 

[aI -81" 

3d X=F 64% - 

180" (dec) 

[al -87" 

3e 71% - 
ca 220" (dec) 

z] -86.5" 

OH 
0 

OH 

0 

4c X=H 68% - 
148-1530g 

[al +198' 

4d X=F 71% - 

175-1860h 

[al +165" (c = 0.9) 

4e 73% 

i113-2180i 

[al +235' 
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TABLE (continued) 
OH 

3f 59% 0 4f 83% 

181-183" (dec) : G-174" 

[al +181" [al t92.5” 

3g 72% - 

82-86" (dec) 

[a] +46" 

X 
0 4g X=OH 92% 

144-146" 

[a] +81" 

129 X=H 97%d - 

187" 

[a122 +122O 

a) 

b) 
cl 
4 

e) 
f) 

;I 
i) 

Satisfactory IR, ’ H NMR, and elemental analyses or MS data were obtained for all new com- 
pounds. 
Comp 
Lit.@ 

nds 3 were assigned the C-17,20 E-structure by analogy with lit. 7. 
mp 727-232". 

Compds. 12 were obtained by alkylation of 3 with Me1 at C-20 to give lJ, followed by hydro- 
lysis analogous to the succeeding paper ('Scheme II, and lit. 9). 
Lit.13 mp 186-188"; [o121 +154' (EtOH). 
Lit.12 mp 204-209" and 215-218"; [a] +194O. 
Lit.12 mp 154-156"; [al +200° (c = 0.47). 
Lit.14 no physical data were reported. 
Lit.12 mp 223-228"; [c(]~~ +236". 

9 to the hydroxyacetyl group of the final product 4. Obviously, the enolether protection of 

the A-ring is removed simultaneously. 

Protection of the 3-0~0 group in AD (above, and footnote 5) is necessary for the conversion 

of la to 3a. The same protection was used for steroids lb-e with identical A-rings. The lower - - 
reactivity of the 3-0~0 group of androsta-1,4-diene-3,17-dione (ADD) makes it possible to pre- 

pare 3f without protection. 
11 

The results of the Table further show that no protection is - 

needed of a B-OH or an 0x0 group at C-11 to prepare 3c-e. -- 

The Table also includes two examples of the introduction of a 17-acetyl group by methyl- 

ation of 2 with Me1 through 11 to give 12 (cf. reference 7). - 

SCHEME II 

s 6 7 _ - 8 9 
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