
ASYMMETRIC INDUCTION-V 

EFFECT OF R ON AsYMhfETRIC INDUCTION IN 
ADDITIONS TO abcCCOR COMPOUNDS 

CHRlslwB zIoimRw,+ IRmR Mousr~-MAvRmls 
ad PoLYxlNB CHRYsoclloU 

Nuckw Rosa& Centa “Demobritor”, A& Fuakcvi, Aths, Orwcc 

Inoufmo&lofasymmetrici&ction’structureslaad2 
were chosen aY the best representations of the two . . . . 

tl-ammlmlrdiwto 
iiififawrt?%~I B. In both transition states the 
incomiaggroupR’isnearesttkesmdkstgroups.Tbe 
dhWuWbkpmductratioA/Bwaspldktedfrom 
t&dative m@tude of M-0 (1) VI L-0 (2) inter- 
actiolu. 

4 --. ____ RI-A 

L 5 M 
R #f 
I 2 

Aspointedout’tbcmodclandthepredhdA/Bratios 
maybemcaniI@onlyintbasccaSeswhaethercagent . 
coodmaMtotbeoxygenllaSstructure3.rf4weretbe 
dractun,thentbeminimumenL7gy~nstatea 
miehtvaywellbeSand(,i.e.tbose~treprerentt<iby 
tbcconformatknsofdiisomu3.‘Themo&lt&n 
would resemble that of Cram,’ the diastereomctric 

abcC abcC R 

3 4 

prodnctratiowoddbeprimadycontdaibythefelr- 
tivemag&desofR*,s(S)vsR’**M(i)dxact~~ 
andwWl4ibecxpectedtobesubstan~ykr6cr& 
thatpadictedbylvs2. 

Tberimpkstwaytotest&evaWtyaftheabove 
aQumcntsistocampareresultsfmalcompodswbrxe 
3ismorestabkthan4totbosefromaxnpodswhe4 

-W-A 

L ’ 
R AL 
5 6 

ismorestabktbaa&CompouxkfaU&iathc1ottsr 
cate@fywoddbetheinwhiclltbt?“elFective”tiof 
RiawmtcxthotbtdabcC,swbaswkcRia 
t-but&’ In thi8 paper we dinatsc tbc ferulb ObtaiIEd 
with ampamda GH,(CH,)CHCOR, wime R k ne+ 
pew& isopropyl aad t-bntyl. 

lRhTSA?iD- 
InTabklaresmmdzedthedhstaeomuicproduct 

ratiosoftheakobdsl~11,aodl2ddoedfromtbe 
rcductknofLetones7,8,d9withLAHandtbeeffect 
thattemperamrehasontberatioofthseprodluA. 

lnanthleecaaest&prakmhmtdiartereomakt& 
hEo(lualbdsR)akdJd.lbefonowingobscrWo 
are pat&K& to the discdon tbst will follow. In2 
rcdudh ad 7 aad 8 de4xase of v favors 
di6htiythefamathdtkpIxd~~~; 
inc4mtnsGintkredactioad9urh~favm 
tbemiMrddmwaKrtodn?pointthatat-6Vtbe 
v8lWaftberahof 
ffeeencolydihenax 
kdiu6totJleprodWswcYecakalkMsccadipetotbe 
Cmtin-Hammett phcipk.* The expeximental AA@ 
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(CH3)2CH 36 

0 

-20 

-41 

fCN313C 3s 

la 

0 

-15 

-40 

(C~3~SCCH~ 35 

Q 

-12 

-20 

-4Q 

-60 

81.7 18.3 

82.6 117.4 

82.X x7,9 

83.3 26.9 

97.8 3.0 

97.3 2.7 

98.0 2.0 

96.7 1.3 

99 I,Q 

56.0 44.11 

s5.s 44.7 

54.0 46.0 

53.4 46.6 

52.7 47*3 

49.5 50.5 

913 * SO 192 f 44 2.33 

842 f 38 

790 f 47 

731 f IQ 

22x7 i 30 2666 f SS -2.2 

2005 * 45 

2100 f 50 

2203 f 58 

2115 f 50 

130 t 10 -mJ 1.4 

IfQ * 8 

86% 12 

66* 6 

52* 6 

-8* 3 

a. h$FUgU varuts of s-5 tx sfrimuntr. 
b, Reduction of 2 with alka P ino solution of M13liq in 

~soprapyl alcchol at 80' gave g&-alcohols 35/452. 

Reagent Solvent Tamp, *C Products go -bbGf 
(SS)RR RS(RS) calfmole I--- 

tC~3)2~~i ether -54 81 13 a10 i 30 

(CH3)$-%Li pentane Q 80 20 750 f 50 

(CH,),CLi ether -SO 86 14 850 f 43 

(cx,lrJCLl ptntana -SQ 73 25 48s t 43 

(CH3)3CLi psntana Q 74 26 365 t 40 

CM3)gCLt paEltxXk#l 25 74 26 616 f 45 

[C~3)3C-~2L~ ether Q 77 23 SSQ t 3Q 

C6XSLi athew 35 75 25 670 f 30 

C6H3Li athsr Q 64 16 894 t 30 

C6H3Li benxana 3s 7% 25 670 t 30 

CIisLi ether 6 76 24 1480 f 40 

cR3Lf ether 55 74 26 640 f 40 

a.. Awr8ls values af 3-4 experiments. 
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Thisi8inqlleral~t~reallt8obqiaas~ 
zab;z +Tx93=eMlmmrnzaf 

nactmns mvdvipe the a&i&m af . . 
argubbmcompolmdrtoketoom7,8rad9(en~ 
l-12)ahlgwitbthcreaultsofrvadafthdrcompla 
mentary rcactioM (caries U-19). Apia, the ramhs are 
simikrtothoaesumma&dinTabk l,i.e.thenxtions 
invdving ketone 8 gave AAG- valued dose to 2alo 
ca$nde,~tkn~ inv@ng &ODE 7 somewhat smaller but 

-yh@=thPP600cIUmdepredictedby 
themodel,andaUo&rscloecrtotbcprcd&dvdue. 

The data presented ia Tabks l-3 arc coneaaant with 
tbeidcasdkcuscdint&intro&&nofthispaper, . namelythatlalMl2erefair~ oftbetwo 
diasterWme&-stateaonlyiucaseswhue3is 
mu&morestabkthan1;andthatstrtlctunr Sand6may 
bcbcttexreprescnt&nsincaseswhae4ismorestabk 
th~3.Tlms,whcnRishydrogenand3isn~estable 
tban4,tbcmodd’issuccc&&asbarnoutbytbedata 
presentedinTabk2whaztheAAG“val~sarecloseto 
thc600cd/mdcvducpraiktaibytbcmodd.Also, 
w&n R is methy1 the model agaiu enjoys a fair amount 
ofsucccssasshownbytbedataofTabk3(cntrks13 
and14)andpreviausdata’WheaRist-batyiand, 
tbaefore,4isexpectedtobemorestabkthan3,then 
AAG*isvayla~e(u~#)oocaUmok,TeMes1and3)as 
one would have expectai if 5 and 4 wa-e the two 
diastcreomerk Wan&ion states. When R is isapropyl, in 
whichcase3and4arecompar&instabiWy,tbca 
AAG*vducs5uctu&considcrably.Thcyarclargerthan 

thep&cted6oocd/mokvduc,butsmdkrthnnthose 
obtaMfortkt-hatyicascs.Again,thccascinvdv& 
tberednctiondLaoas9withlithiumalumiaumhydridc 
(T&k I), nbae AAW favors the %rong” dinstexooma 
CooeOtlY - tbq point mmk pnviouay, _Y, 
thatmo&kforasymmetrki&ctionsbouldbeusal 

ladll(erytAroor~)obtdnfdinthevarious~ 
were established by their synthesis vk hy- 
the correspondiqg trisub&uted ethykaes. Auxxd& to 
Brown d a/.’ the hy&o&mtion uf cis-2-phenyl4 
methyl-2-pcntcnc (l3) and runs-2-phcnyl+m&I-2- 
pentcne(14)shoukiykldasthcmajorproducttbeuy- 
t~(RRand!JS)imdtbetlu#,(RSsadSR)2+&-4- 
mcthyl+pentanok (10)). rcspe&dy. SimiMy hydra- 
boration of c&- 01 tmru-2-phcnyL4Adimethyl-2-pentene 
(uand16)8boddgivecIy~(RRandss)and~r#, 
(RS and !SR) 2-phenylMdimethyl-3pentand (11). 
nspctiveiy. The result9 along with thoxc obtakd from 
the hydrobomtion of c&- and runs-2-phcnyl-2pentene 
(17 and 16) and of tmns-2-p-methoxypbenyl-2-b 
(19), arc summarixed in Tabk 4. 

Oktins l3 and 14 were prepawl by dehydration of 
2-phenyl4methy~-2-pentand with p-tdue~dfoaic 
acid.Ok5nslSand16wexcprepar&bythcthamd 
decomposition of the cyanomethyl xaathates’ of the 
diasWcomcric akohds II by a Chug~~ reaction, siace 
attempts to prepare than by &hydration of 2-phcnyl-4,4- 
dimethyl-2-pcntanol with p-tdmaesulfonic acid or 

T&k 3. AU& rc~&~ Of orpaolithnm -polmdr to CJWH$XiCOR wbrre R - (CIf,xH, (C&)&J, 
(C&hCW, C&W, 

No Ketone Reagent Solvent Temp.. Products \' -AAGf 
OC SR(RS) RR(SSl Cal/mole 

1 (CH313C CH3Li ether 0 

2 CH3Li pentane 35 

3 CH3MgBr ether 0 

4 (CH3)2CHLi ether -so 
5 (CH3)2CHLi pentane 0 

6 C6HSLi ether 0 

7 (CD)3CLi ether 0 

8 (CH3)2CH CH3Lib ether 0 

8 CH3Lib ether -12 

S CH3Lib ether -20 

9 (CH3)3CLi ether -46 

10 C6HSLi ether 0 

11 Ph(CH3)DCCDCD(CH3)2 (CH3)2CHLi ether -32 

12 (CH3)3C-CD2 C6HSLiC ether 3s 

12 C6H5Lic ether 0 

12 C6HSLiC ether -30 

13 CH3 (CH3)2CHLi ether -52 

14 (CH3)3CLi pentane 4 

15 C6HS (CH3)2CHLi ether -36 

16 (CH3)2CHLi pentene 36 

17 (CH3)3CLi ether -30 

18 (CH3)3CLi pentsne 0 

18 (CH3)3CLi pentone 2s 

19 (CH3)CCH2Li ether -36 

98.0 

96.0 

97.0 

100 

100 

95.5 

95.5 

96.0 

1.5 

7.5 

96.0 

21.0 

19.0 

16.0 

15.5 

17.0 

90.0 

77.5 

79.0 

80.0 

74.0 

80.0 

2.0 2100 f 150 

4.0 1900 t 120 
3.0 

100 

100 

5.0 1580 t 90 

4.5 1570 _, 90 

4.0 1580 t 90 

90.5 1900 * 100 

92.5 1400 * 80 
4.0 

79.0 820 * 45 

81.0 790 * 50 

84.0 800 * 50 

84.5 750 * so 

83.0 880 f so 

10.0 LO40 f 90 

22.5 760 i 40 

21.0 590 t 40 

20.0 750 t so 

26.0 620 f 40 
20.6 

s. Averego velues of 2-4 experiments 
b. CAlCulated bAH+ 
c. Calculated AAH+ 

- -1280 f 85 ccl/mole; AA f 
- -635 t 40 Cal/mole; AAS $ 

- l 1.09 e.u. 
- l 0.6 e.u. 
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Compounds Method Alcohols wb 

ph \ isopropyl 
mnbi 

pY_JH 
n isopropyl 

pY-.JH 
wd-7 isopropyl 

Itk :-bufy2 

:k ft-butyf 

Ph_ ethyl 

H-H 

Ph_ ethyl 

H-H 

Ph_ H 

Xn ethyl 

PhL_J H 
X7 ethyl 

p-CH30C6H4_Me 

Me- 

A 

A 

B 

A 

B 

A 

A 

A 

B 

A 

B 

A 

B 

?I%? 
EiXhoie 

85 
4 

11 

%F 
CiCXinole 

87 
5 

10 

thteo 86 

E%%%e x 

threo 

!!ZEE%a 

88 
4 
8 

96 
4 

84 

t 

88 

; 

85 

t 

87 

13 

88 

3 

70 

:z 

97 
3 

a. Method A: 
through the 

Diborane prepared in the gene;r;ta;da;d bubbled 
solution of olefin in THF. : Diborane 

prepared in situ. 
b. 

-- 
The values are averages from 2-4 runs. 

c. Z-phenyl-4-mthyl-Z-pentanol. 
d. 2-phenyl-4,4-dinethyI_Z-pentanol. 
e. 2-phenyl-2-pentanol. 
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NMR’Tbeirpehratnlmo~W~aae:~~yi-, 
pamme, 7: ~~9.14 and 896 (I-R doubktxh r-8.65 (Me 
doitbkt). M’koyM,4dh&l--_nbmr, ): T= 898 (t-Bu 
group); r-8.72 (Me dalbleth ud r-J.74 (IBeth& proton). 
2-Pbaly%vdimethyi-wxaoow ): f - 9.06 (t-h group); I - 

Asdnafketae(10mambain5Omldstbawasaddd 
dropW&to8sohdLAI;I(Smmobs)in2OOmldetbwrt 
comtMttanp.lDdlmderenrpmolpbaedHeMd~ 
3thiU&TklGXtlUCmSh~bydditioadW~ 
followulbyeddithdNaOHaqatO‘.Tbemixtwed&ohoh 
wsjwti6albydidiWh,gwc bmmuogrpbYladCJ==- 
terizedbyNMR 

whose NMR qectmm sbowedi ;- 9.0 (t-B& T; 8.94 tii.ii 
(Me’r).l?ie~hhma,pmpaedby&itiondt-Btito 
3-ptmyi-2-bumme~ showal elme@om et r = 9.15 (t-B& I = 
897 aul8.48 0. 

(Me-C-l). - 
- ,. 

0 2-Pkayi+dimath~-3t-b~-3~ lhig al&d 
~preprredbytkdditbadt-B~tolaodptr&kdby 
dhdbtioamdr ~yoncd~~A.TbtNMR 
ehmd two riadeb et T’8.92 uad 8.74 far the t-m and e 
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doubbhtr-8.34fartkrWhyM.Ipcclrbiadwitht-Bpd, 
rtrwatdbyaddhhdt~toB,md~ 
by m cdK=mnMY. It dmmed OdY the liadct at T - 8.74 

2oM. 25% on cbromorab w, io iwt wd w. Yieldi a% 
dt-2eotelE u3). 70% mlu-2-okh (14) ml 6% l-a&6u. Tbs 

L$ laMI ti 14, rwpectiveir; * - 1.5413 far u 11% - 1.5186 
fa14,md~*15901falobgn;r,rtW~-13500fa 
rmnJ-2&h md & 8t 2xzpaor-6600 far &2&&l.‘Tk 

iJ B_CR,;lAmd1.382);~.~~~T-J.nrad4.63 
(Jw - 1025 md 9.25 Hz). Tim NMR allecmm d lpenrme 
akwal: i-PI (&dAet) 8t T = 9.13; methyieac (daubka) at T - 
7.64;mdvio*prOt0aSatT=4.6aod5.03.” 

4mfathodrTbei#tinoPtNMRabmrpthdIImd16h 
dhrdarmd wme: T - 9.13 ml 8.8 &Bo simhk T - 8.a red 
7.92 w d0ek~ wirb J--i5;od 1.3thj:~ud T-4s6 
md 433 (vioyi qmtca). The NNR d the lobdn &wed 
abaa+El u r-9.19 (t-Bu): r-7.55 (maths Lwoul); 8ml 
T=4.96md5.03(viuylck?ahw. 

thckNMRapccm.d~-17:~=8.O@feC-l&mbktwithJ~- 
1.U Hz); T - 9.41 (?deC-5 w with Jm,.cn -7Hz); md T’ 
4.6 (vinyl p~&m, mdIipbt)m hpu-l): r-8.0 (Me C-l &abbt 
rhh Jcs~-L36Hz); r-697 (Me C-5 tripkt whb Jcarcer- 
7At);T=78)(mstbybas~C_C);radT=4J(vmylpro_ 
ta& auaipbt). wbml~l: T - 9.03 (trtpH, Mm; T = 
859 nwtbyhc C4, mSpk8); T -7.52 (mathyime C-3, 
unllt&t):utdT-4.8uld5.03favinylic~ 

aal45 pri He for the 2-phmyUmethyl-2-9mmol, m-1. 
8ml rho-10 wm 33.6. 41.0 md 45.omh lemechdv. The 

(l%8k ‘Cl. J. Kmhtm udN.1&lblL23,1079(1%7). 

__ - 
lll(1954). 

‘y. H. Stock, P. sidhtkm B. Y Bajmiu md C. 1. 
c~J.Am.~soc.#39l3(1960). 

Lt.J.-la4A.G.Yarmym, -- 
‘0. Z&M ad Ii. C. Brown, *. J&a. l3,l (l!M. 
@N.LB~~,D.J.BI+~oR~~~A.F.AB~~.~E~I~.~ 
pllDdRa.Jkl&p.9,~(1970~ 

~.Q8dtmdH.r4&BrUsoc.ChkhJ+.742(1%5). 
#c. Zhkoo, P. Cluywch 0.1. habem, D. H. Heha 

amd R. P. Nipe, Tumhdm Let&m 5293 (1972); C. zbsdrop 
mdP.ckfy&o&T-33,2103(m 

“LR.War&mmdA.N.Bw#aM,LCha~~, 
425 (1968~. 

whhJ-7Hz):T-6.OO(MeC1&ubhtrirLJ-15Ez);T-5.6 26 w60). 


