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In the course of our investlgations on the usefulness and valldity of our model of 
. 

asymetrfc induction' we have obtained several results that cogently underlfne the dangers of 

placing too much faith on any tnodel of asymnetric induction. We hope that the presentation of 

these results and the cements that follow will prove to be generally useful. 

In Table I we have sumarlzed the dfastereowerfc product ratios and 44G'values obtained 

from several additions to carbonyl compounds. We will discuss these data in terms of each of 

the three carbonyl systems listed In the Table. 

1. The reaction of P-phenylpropfonaldehyde with neopentyllithiuw in ether at -35' gave the 

expected diastereomeric alcohols, A and B, in a ratio of 23/77. or a 8 AAG value of .5B kcal/mole. 

This value is consonant with the predicted ' value of about .6 kcal/wole. The complementary 

reaction, i.e., the reduction of P-phenyl-4,4-dimethyl-3-hexanone wlth lithium aluwfnum hydride, 

gave the data listed in entries l-6 in Table I. At 35', although the wajor diastereomer is the 

predicted A, AAG* is appreciably smaller than the expected value (.15 vs -* .6 kcal/mole). Wore 

significantly, as the reaction teqerature decreases, so does the ratio A/B. Indeed, below -60". 

B, the "wrong" dlastereomer, predominates. From the data, a AAeB (A# - A$) value of s +.30 
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Table I 

DIASTEREOWERIC PROWCT RATIOS (A/B) AND AA&~ VALUES 

FROH ADDITIONS TO SOME CARBONVL CCWOUNDS. 

Substrate Nucleophlle 

oCH3HC-COCH2C(CH3)3 LiAlH4 

II II 

I II 

* II 

11 II 

" * 

C(CH3)3CH3HC-COCH3 LlAlD4 

II II 

I, " 

C(CH,),DCH,C-COW, CH,&$l 

" I, 

I, II 

" II 

I, II 

CH3CHOH-CR0 C6H5Li 

II II 

I, II 

II II 

Solvent 

ether 

" 

II 

II 

I, 

,I 

II 

II 

II 

THF 

" 

* 

II 

II 

ether 

II 

,I 

w 

Tmp.,"C A& At& kcal/mole 

35 56/44 -.150 

0 55.3144.7 -.llO 

-12 54146 -.086 

-20 53.4/46.6 -.066 

-40 52.7147.3 -.052 

-60 49.5/50.5 +.008 

35 54146 -.lOO 

0 51.6148.4 -.040 

-70 38.6161.4 +.190 

66 73.5/26.5 -.690 

35 77.412216 -.750 

15 67.213218 -.410 

-15 46154 +.090 

-24 36.2164.8 +.310 

35 73/27 -.610 

0 72128 -.510 

-30 70130 -.400 

-60 68132 -.350 

a A/B ratios were determined by naw and whenever appropriate by vpc analyses. 

b Values are accurate to +10X. 
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kcal/mole is calculated, Lg., enthalpy favors the "wrong" dlastereomer 

results were obtained by reducing the ketone with sodium borohydrlde in 

B, not A. Similar 

isopropyl alcohol. 

2. Wore spectacular are the results given In entries 7-14, i.e.. those Involving the 

reduction of 3,4,4-trlmethyl-2-pentanone with lithium aluainum deuteride (7-g), and those 

involvlng the addition of methylmagnesium chloride In tetrahydrofuran to the corresponding 

tetradeuteroketone (10-14). In both cases dfastereomer A predominates at high temperatures 

and B at low. Again, enthalpy favors 8. the %rong* dlastereomer. 

3. Entries 15-18 sunmrize the data from the addltlon of pherUrllit.hfum to R-lactaldehyde 

to give diastereomers A (R,R conflguratlon) and B (R,S configuration)' as shown below. Although 

the predicted dlastereomer A predominates at all reasonably accessible temperatures, dbtifB is 

+.30 kcal/mole, Le., enthalpy favors the %rong" dlastereomer B, not A. 

I+ 
0 

H 1”’ 
CR3 (R conf.) H 

"II, ;VJ)L[, + $---6:: 

We wish to emphasize that the above cases are the exceptions rathe than the rult. For 

example, the addition of phenylllthim to P-phenyl-4,4-dimethyl-3-hexanone In ether at 35O, O" 

and -30° gave A/B ratios of 7g/21, Bl/lg and &I/16. respectively. Both bdG]le and M$~ have 

the same sign and value, ~a -80 kcal/mole. The additions of methylmagnesium bromide In ether 

or tetrahydrofuran, of methylmagnesluw iodide in ether and of wethyllithim in ether to 

3.4,4-trimethyl-2-pentomone-1.1,1,3-d+ were nonaal, i.g.. AAG& and 44% had the same sign and 

magnitude (~a - .80 to -.g kcal/mole.) and contrary to the addition of methylmagneslum chloride 

in tetrahydrofuran reported above. Finally, the addltlon of methyllithium to R-lachldehyde in 

ether from 35' to -60' gave (R,R) 2,3-butanediol/(R,S)-erythro-2.3;butanediol in ratios 

varyfng from 60/40 to 66/34. The sfgns of AAG+% (-.26 kcal/mole) and AAH* (-.33 kcal/mole) 

are the same and as predlcted by the model. These cements notwithstanding, the exceptions 
. 

reported in this article. along with those already In the literature', underscore the fact that 

models of asymetric induction should be used prlmarfly as startlng points for further 

experimentation and thinking. 



5296 No. 52 

Acknowledgment. We thank the National Institutes of Health for support of the work carried 

out at Michigan State University. 

References. 

1. 6. J. Karabatsos. J. Amer. Chem. SOC, 89, 1367 (1967) 

2. Absolute configuration of the diastereomeric product 1-phenyl-1,2qropanediols was 

determined by comparing them with the diols obtained from alkaline and acid opening of the 

(+) --1-phenylepoxypropane (R2,Rl configuration). Addition of phenyllithium to 

R-lactaldehyde gave 70% (-)e-1-phenylpropanediol (R2,R1 configuration) and 30% (t) 

erythro-1-phenylpropanediol (R2,S1 configuration). Alkaline hydrolysis of the (+) trans- 

1-phenylepoxypropane gave 100% (+) erythro-diol (R2,S1 configuration); acid hydrolysis of 

the same epoxide gave 62% (t) erythro-diol and 38% (-) w-diol (R2,Rl configuration). 

3. (a) Y. Gault and H. Felkin, Bull. Sot. Chim. France, 1342 (1960); (b) J. H. Stocker, 

P. Sidisunthorn, B. M. Benzamin and C. J. Collins, J. Amer. Chem. Sot, 82_, 3913 (1960); - 

(c) M. Anteunis, Bull. Sot. Chim. Belges, 73_, 731 (1964) 


