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B-Substituted propionic acids ere prepared in good yields by 

car on-carbon coupling reaction of the nickelacycle 1 with organic 
iodidea and anhydrous menganeae(I1) iodide. This new reaction is used to 
the synthesis of C26 steroid carboxylic acids from CE2 steroid iodides. 

In our synthetic work on vitamin-D3 metebolites and analogs we became 

interested in a facile method of ayntheaiaing CR5 steroids with a 

carboxylic acid function (B), starting with the C2B steroids (A) after 

the following scheme: 

& 
X 

,’ 

RO ’ 
A + 

M-CH$HgCOOR’ -+ 

\ 
X = leaving group M= metal 

The yields of the alkylation reactions of the known propionate homo- 

enolate C3 building blocks were unsatisfactory for our aim. Furthermore, 

the synthesis of the C3 equivalents in some cases is cumbersome. 1 

Unfortunately, the recently described zinc propionate homoenolatea, 

posaeaaing a great synthetic potential, cannot be elkylated.2’3 

Therefore, also in connection with our interest in the reactivity of 

nickel complexes, we have investigated the alkylation of the nickelecycle 

,&. This complex can be prepared from auccinic enhydride and (&,&I-di- 

pyridyl)-(cycloocta-1,5-diene)nicke14 or directly from nickel acetyl- 

ecetonate, triethyl aluminium and auccinic enhydride. 4 

In a first attempt methyl iodide and & were heated in methanol. After 

acidic hydrolysis and eaterification with ethenol ethyl butyrate was 

detected by GC. 
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y42’CH2\ 

co-o’ 

HCLI H20 
3 

Ni(dipy) +CHJt - [I-N~-~O~CH~CH~CH~] 

L 

bOO=H,cH2 c$] EtOHIH+ EtOOCCHZCHZCH3 

Use of methyl p-toluenesulfonate insteed of methyl iodide provided only a 

small amount of ethyl butyrate. 

In order to prove the generality of the alkylation reaction of $_ some 

other organic iodidee were used (Table 1). As an example for a secondary 

iodide cyclohexyl iodide (2.6 mmol) in DMF (50 ml) was shaken with & 

(2.6 mmol) for 8 hours in a dry argon atmosphere. After hydrolysis with 

diluted hydrochloric acid the resulting 3-cyclohexyl propionic acid5 we8 

isolated by extraction with ether and NaHC03 solution (0.55 mmol e 22% 

yield). We tried to increase the yield by addition of equimolar amounts 

of an anhydrous metal salt. With manganese(I1) iodide, the yield rose to 

69%.The analogoua reaction of cyclohexyl bromide with Mn12 and 1 gave 

only a small amount of the desired acid. 

The reaction of ethyl iodide (entry 3) is remarkable in view of the 

nearly quantitative yield of valeric acid. This result suggests that a 

possible &hydride elimination does not take place. 

Iodobenzene does not react, this might be a hint to the necessity of an 

iodine bond to a sp3 carbon atom. 

Table 1. Synthesis of 3-substituted propionic acids from organic iodides 

and (dipy)&(CH2CH2C06) (&)/Mn12’) 

entry halide product yield L % J 

1 

2 
u 1 

without Mn12) 
OyCOOH 

3 

4 

J 
_COOH 

Y”‘coou 6 

69 

22 

5 c& \- 1 no reaction 

a standard conditions: equimoler amounts of R-I, & end Mn12, DMF, r.t. 

b GC determination c eeterification with EtOH/H2S04 

The steroid iodides necessary for our further investigations were 

prepsred from the C22 ecid 2.7 
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Scheme I 

R: R: 
ZH %H 

s Si$ 7: Ac 

z AC 

For the complete reaction of the steroid iodides with 1 a slight excess 

of 1 and MnI2 was used. The expected acids or their methyl esters (after 
reaction with diaromethane) were obtained in good yields (scheme 2 and 

Table 2).* 

Interestingly, some additional functions in the steroid molecule are 

stable under the reaction conditions (hydroxyl or ester groups, even an 

ellylic hydroxyl group and the silylated derivative), In contrast, the 

allylic acetate in compound 2 is not inert. 

Scheme 2 

RO 34r6.7 __ 

+ (dipy)~i(CH2CH2COC) + Mn12 r) 

Table 2 

entry steroid 
iodide (!E, 

product substituent yield w 
R R’ t%) ioc) 

1 E 142-147 si 103-105 

2 4 193-194 2 104-110 

3 2 172-174 10 204-206 

4 z 170-174 11 106-110 

Unlike earlier methods10-13 C25 steroid carboxylic acids are now available 
in e one-pot procedure from C22 steroids. The compounds are useful for 
the preparation of 25,25-dialkyl-25-hydroxy compounds, 12rl3 intermediates 
for the synthesis of analogs of vitamin-O3 metabolites with a good 

dissociation between calcium regulating and cell differentiation effectal 



1260 

REFERENCES AND NOTES 

1. 
2. 

3. 

4. 

5. 

6. 
7. 

8. 

9. 

10. 
11. 

12. 

13. 

J.C. Stowell, Chem. Rev. 1984, 84, 409 
E. Nakamura, .SI Aoki, K. Sekiya, H. Oshino and I. I<uwajima, J. Am. 
Chem. Sot. 1987, 109, 8056 
After completion Four work the reaction of ethyl acrylate with 
alkyl halides and a nickel0 catalyst, giving saturated ethyl eaters, 
has been described (R. Suetmann, P. Popp and P. Hall, Tetrahedron 
Lett. 1989, 30, 689),. 
E. Uhlig, G. Feheke and B. Nestler, Z. anorg, allgem. Chemie 1980, 
465, 141; D. Walther, R. Fischer, unpublished results 
m. Hiere and R. Adame, J. Am. Chem. Sot. 1926, 48, 2385: mp. 15 - 
16 oc. The structure was confirmed by 1H-NMR and 3%~NMR spectra. 
W. Poetech, Liebige Ann. Chsm. 1883, 218, 56: bp-. 181r5-182r500~ 
B. Schonecker, P. Droescher, C. Mijllennd U. Hauechild, DD 242 409 
and DD 251 139; H.-J. Siemann, S. Ring, B. SchGnecker and M. Rau, 
DD 261 790 and unpublished reaylte. The etrucburee of the new 
compounds were established by H-NMR spectroscopy and combustion 
analytical data. As an example for the 22-iodide5 the spectrum of 
4 is given (100 MHz. CDC13): 0,08 (8, 6H, SiCH3), 0,73 (8, 3H, 18-H), 
5,90 (8, 9H, tert. Bu), 1,06 (d, J = 6 Hz, 3H, 21-H), 1,08 (5, 3H, 
19-H), 3,09-3,39 (m, 2H, CH21), 4,1-4,3 (m, IH, 3&-H), 5,38 (m, IH, 
6-H), 5,46 (d,D= 10 HZ,lHil-H) and 5,71 (dd, JI = 10 HZ, 32 = 2 Hz, 
lH, 2-H), AB system, 
Standard procedure: Steroid iodide (l-2 mmol), DMF (lo-20 ml), 1 
(1,6 mmol per mmol steroid), end Mn12 (1,3 mmol per mmol eteroia) 
were stirred at r.t, for 48 h or treated with ultrasound (cleaner) 
for 5 h in a dry argon atmosphere. The solvent was removed by 
distillation in vacua. The residue was treated with diluted hydro- 
chloric acid and diethyl ether. After washing the ether solution 
with water the steroid acid can be isolated or eeterificated with 
CH2N2. Recrystallization provided pure products. lH-NMR of 2: 
(100 MHz, CDC13) 0,08 (5, 6H, SiCH3), 0,68 (a, 3H, 18-H), 0,90 (5, 
9H, t-Bu), 0,93 (dr 3 = 7 Hz, 2H, 21-H), 1,08 (5, 3H, 19-H), 3,66 
(8, 3H, COOCH ), the further downfield signals are practically 
identical wit R those of compound 4. 
In some cases a small amount of a 20-methylene steroid, formed by 
elimination, could be isolated after chromatography. By using ultra- 
sound these compounds could not be detected. 
E.T. Kaiser, DE-OS 28 30 019 : mp. 213-214°C. 
3.A. Campbell, D.M. Squires and 3.C. Babcock, steroids 1969, 13, 
567: mp, l10-112,5°C. 
H. Sai, S. Takatsuto, N* Hara and N. Ikekawa, Chem. Pharm. Bull. 
1985, 33, 878. 
T. EguTi, H. Sai, S. Takateuto, N. Hara and N. Ikekawa, Chem. 
Pharm. Bull. 1988, 36, 2303. 

(Rcccived in Germany 2 November 1989) 


