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Ye have drawn attention (1) to a sterjc preference in alkylation of 

enols (I, R = CR3 or C02Et) where the isomers (II) and (III) respectively 

Form the major ;rroducts of C-alkylation of (I, R = CHJ) and (I, R = C02Et) 

"Tith ':enz~~lox;methyl chloride. This difference we have attributed to steric 
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repul::ion favourine: reaction on the ride op‘.osite to :Le alkgl group i.o. 

on the a-face of the molecule, and to a polar influence of the ester 

pup potentiatin? reaction on Lhe came side i.e. on the p-face of the 

noleoule (1). :'ie nv;J report further re::ultz in which a cyano-group 

ac: in (I; R D Cr) is al:0 fount to nro:lote cg- i.e. B-alkylation as in 

(III). The relevent c'.emistr,~ it F,V xTi.Ced: 
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F! &e (IX) (X) 
R' - PhCH20CH2- 

1. EtCCCR2x s &eEtp, I-+ NaOEt in benzene. 2. p-MeC6;3dS03H in benzene. 

5. NaI-I/dioxan, then PhCR20CH2Cl/dioxan. 4. NaOR/DMSO. 5.aq.alc. KOH. 

6. PleS02C1/EtjN/CH2C12. 7. IQ+ gas. 

The major alkylation product (VII), m.p. 55’, gave an N.M.R. sign&i 

due to the 4 Me- group as a singlet at 8.78Tin deuterochloroform, moved 

to 8.69 Tin benzene (60 Mc.,relative to THIS). This solvent shift (2) 

indicates a 4 a-orientation for the methyl group. This conclusion nas 

,confirmed chomi-ally by inter-relatin; (VII), through the la&am (VIII), 

m.p. 1050, with (III), the stereochemistry of which has already been 

rigorously proved (la). !Che formulation of (VIII) as the la&am rather than 

as a keto amide follows from the infrared absorption: 3590 (IIO), 3390 @II), 

and 1675 cm. -1 (-CO-h&), with no ketone carbonyl band, and from e number 

of precedents (3). 

Isomeric poducts (XI) and (XII) may be distinguished (lb) as indicated 

by the 1TJ.T.R. signal of the 4 Ms- Croup 'ii?: 
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B’ - ~CH,CCH,- 

R I Me 4crMe:8.74 7 4pFie:8.92 T 

RICOH 
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The 4Ke-signal 

8.68 y 8.82 7 

of (VII) at 8.78 r is in the lower i.e. 4a- ranl;;e. ;ie 

were unable to recognise any second methyl signal in the residue from 

orystallisation of (VII). The 4p-methyl isomer would therefore not alqxr 

tc be formed in any large amount. 

The groups R = Me, C02Et and CN dilfcr oonsidcrably in steric volume; 

the group conformational energies (4) are indicative: 

R ': 

-AC': 

Me 

1.7 

C02Et 

1.1 

CN 

0.15 k.cal./mol. 

Reduced steric hindrance could therefore contribute to alkylation syn 

to the R-substituent in the case R - CC2Et or CN.Io anattempt to assess the 

importance of this factor we ha-ie examined tie alkylation of@III) in which 

resistance to 4P-substitution should be reduced by the absent 2pH- : 48 

interaction. li?e of a deh+ro-ketone has proved a useful device in other 

cases for reversing the stsric grefcrence-in alkylation (5). The 

stereochemistry of the rlajor C-alkylation product (XIV) was related with (II) 

as indicated. R.1J.R. analysis of the reaction product showed: (XIV; 4Ke T8.82) 

57$, (XV; 4 kier 8.65)) lG$, and some 33'/- of 0-alkyl product. Since (I, R = Le) 

fives (XI, R = Ke) 55, (XII, R = BIe) ll& snd 3@ 0-alkyl prcdnct, the 

alkylnfion rcection dots not a_opsar to be unduly sensitive to the love1 of 
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steric hindrance on the G-face of the molecllle. The major, influence of 

the C02Et- or Cl?- group may therefore safel,, 11 be ascribed to polarllq. 

Incide:!tnlly the clooely compara‘tlle bchnvior of the enolate of the rigid 

structuw (XIII), and of (I, R = I.'e ) excludes reaction of (I) in a defcr::cd 

OT boat- kl-pe conformation. 
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2,3-Dicbloro-5,6-dicyanocuinone/dioxan. 

l:aII/dioxan followed by phCH20CR2Cl. 

v 
d charcoal in alkaline ethyl alcohol. 
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