
CHIRALJW AND CONFORMATIONAL CHANGES IN 
4~-D~~~~~~ENES 
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1) NBS 

21 K&),P 

R2 

4 Rt=Rr=H 
5 Rt= H, Ry =&methyl 

8 RI= H , R2 = 2.4.6 - ttlmrrthyl 

7 Rt=H. R2 = 3,6- dimcthyl 

8 RI = R2 = 3,s - dimet hyl 

Coapoumds sol**or WI,) ia Iv- mPh_,l) ia PPI Tr (la OK) 

r Cf2 6.4i 6.32 (0) 203 

1 C62 2.23 6.73 6.61 (01 223 

i MCI. 1.44 0.76 (01 6.57 6.50 (aI 306 

1 -2 2.06 I.94 (II) 6.01 5.93 (0) 233 

s =2 2.08 1.94 (I)) 6.06 s.99 (0) 240 

rd 2.t2 1.96 (1) 6.16 6.06 (01 251 

l br~.cblorobut~dlr~r; bt.tr.chloro.rh,l.n. 

9 R=H 
10 R - 3.s- dimethyl 
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Compound lolrrnt hotow Ad Tc b6;,t (rethod a) AC:ot (method b)(Tt) 10s Lroc L in kJ/mol 
urad tppr) (OKI Ln tJ/aoL (kcrl/aol) in kJ/rof 0zcal/rol) .(k i* fi) &.ol> 

r e*2 n o*tbo 

i! CS2 II ottbo 

a UC8 .%.t. 

% 
2 CS2 II ortb0 

9 
!! CS2 I ottho 

9 

SC1 a ortho 

cpJ 

0.095 

0.074 264 

0.013 35t 

0.145 387 

0.105 27b 

0.135 249 

0.078 272 

0.147 287 

0.097 28b 

O.lb2 295 

78.7 (1s.a) 

CO.7 04.9) 

(10.2 (Ih.4) 

61.9 (14.8) 

36.1 

79. I 

79.9 

60.2 

b2.V 

59.1) 

61.9 

(it.7 

43.2 

(13.4) 

(Jb.9) 

(19.11 

(14.4) 

(JS.0) 

(14.3) 

(IZ.Il 

(lS.01 

(ii.11 

14.3 87.4 (20.9) 

14.9 70.7 (lb.93 

J4.2 b7.8 (lb.21 

14.2 b9.4 (16.6) 

T-3. Vdm!imdtt10mr4hlhW~~-~“‘j~~-~- 

coepoaa4 Solroat ?8tt8re of -Cn2-Blrr81B m ia OCI 

2 e.2 
(I + AD t-5001 * l + I + I (21Ol 

CDcl, AL1 + I (-JO01 * a + 1 * # (50’) 

TCK l + AD (-J5O) * 0 + # + l (70’) 

KC1 AK l A8 ( 15’) * l + 0 * 8 <70*) 

ro as2 
AB + A1 (-loo) * A8 (25’) 

rer AD * AD ( 20’) + AD (70-140’) 

TCK AS + AB ( lOof * AS (boo) 

----__ --- --- -- - ____- 



thenvemeisobacrved.InHCBboth&oalaahowan 
ABpathuFortbcmcthykncaaweUartheMes@mla 
CO&SCClK!CirobmvCdOtlinaeue of tcmpcr8tuR. Al 
T.andA6donotdiUermucbfromthecorreapoad@ 
dataforthccxnnpo&7AC3~wiUhavcabouttheaamc 
vahlc(co.60W/moI).Bccalmcoftbclulcqurlpopuhtioa 
of tbc c4mformers cqn8 (2) aad (3) CM not be UKd, 
for c&&ion of AC%,,. Before the methykne a&n& 
coaksce,th?irABp8ttcm&asfarupracnt#simplifyto 
~~~~3).InTCEM(14Hz,Jlu=95Hz)for 
tbemethyienc6roupdocrnotditiamocbfromthe 
dhoccbctwccntbeindiGhlsi6nalsoftbcdiMtc~ 
topic protona (i&-L = 9.2Hz). -herefore, A@., aad 

plic&nl of cqlu (3) and (1) to the aml+ of i 
dividual AB pattcms (cauai by maxnntbn) 6iv~ 
AC% = 64 f 2 WhoI. 

lIlcNMRq%trum0fthmcthykncgoupin10at 
bwtempereecohtsoftwoABpattcnuinC&~ 
well aa in HCB, a6ain in a ratio of I : 2. By incease of 

about equal a8 found far 6 (ca 62 Wlmol). Rum tbc 
coale~ofMeaigaalainTCE,cullv~fromtbrae 
~at&206,1.99ond1~89in~3:1:2infotwo 
siqkt88t6203and 196inar8tio2:1;80cqualvaluc 
for AC?,, (&XOW/mol) was c&htal. In tbc so!vcnt 
HCB the AB v does not simplify below 14(r, 

compuuadstuch882wcrc8ppropriateforourcom- 

not be CJqEctal tht abacnce or pre8coce of m-Me 
~iIlOllCOftMOg+UbaVCindueaoeOllthC 

elmgy bcmicr of the S process. nK!rcfolz, it 
ismorelikdyttmtnwmkkn,ucompmdbysimul- 
talwuslotationofbotbpbenylgroupsoccursinr 
proccss,inwhichthtpbcIlyIringstmnaroImdacb 
otbcrlikecog-wk!&Intbetlnn&ilsr8tc,whcrctbe 
bonds between the phcilyl groups aIMi the tripbcnykQc 
moiety8reiaplanewitbthclattcr,tkpbcnylgroupsarc 
mutudyortbogod.In9tbctmmdduMpbenylgroup 
caoslip8loagtbesubstiMdringviasuchatransitioo 
statcmuchcdcrthanthercvcrsc.In16odypassa&of 
rsubstiMed~cmic8dto~n.The 
llxxkidpicturcissimilartotb8tpreviouslygivcnfor 
tbc race* of I-methyl- Id 1,16dimetllylhcxa- 
beliceae.’ 

is, 3% p-k). is (s. 6 H. 0-b) 3.4i.(h 1 kkw6 662 (h 
2H,H.,,&Tbe~etykaewuca1vedint4tkd~hdal- 
datly&vhthcalnerpoadialdhIhytacet8ludc&7hdfor 
pbsaylpropbhlde~ydc. 24hTMv 
dicthyl acabl was obUhed in 57% yield 3951. b.p. 131*? 
1 nunI&: NMR CDCl& 8 I.27 (f 6H. Me), 2.27 (1. 3H. 
p-Me). 2.40 (1.6H. o-Me). 3.77 (m, 4H. CH3, SS7 (a, I H, CH), 
6.85 (s, 2H, H.&. Acid b~dro&& mve 2,4,MimctbyyC 
pbmylp@ohWhy& ii 69% yidd, l&8& bp. 100-102’ at 
0.5 mmH& m.p. 31.; NMR (CIZI,): 6 2.31 (8, 3 H, p-Me), 2.45 

$o&ldehy&lrollpwuu¶at.Tbciatamedhtel-cbbro-l_-@ 
-toMk&vlmc.obthcdin63%vkld.b.u.75dVdl3nuu& 

7.14 (AR, 4 H, JABP 14Hz). MkthY#dtmYtpm@hkbYde 
dieulvlscct8lwuobt8idill65%~b.D.lll*8tQll~ 
0kt (ecu: a 1.23 (h 6H, MCA is3 (h j H, p-w. 3.63 (;I 
4H, 0, 5.66 (I, lH, CH), 7.02 ad 7.26 (AR, 4H, J-0 
13.5Hd. lscid hY&olYaiI IIve tbe daimd 4-methybbmYi- 
pmpidhhyde si SD -oil W-&I wa pudkd by &a- d&l- 
k NMR KXl.k 6 239 Is. 3 H. MeI. 7.17 and 7.45 (AR. 4 H. 
J,,, m.14.1 H&9.3i (r. 1 H, ti@.- .. 

. _ 

beeadcmibal. 
1-(246-rdmuhYt$knYf)-4-(1-*JI-9-pku4Rrh- 

db~t-l-a-3-~ae.Torsob1ofthetridten~boaiom 

The dI&omer m.p. 125-lrr; w, (UWH): 333 (Iqr 
rm), 292 (4-n). 210 (4duA 259 (4.66.k (253um (4.65I: NMR 
(cs3: 8 1.95 (r. 6H, 0-yc). = (h 3 H, p-MC). 6.M d 6.17 



___ ~__ .~~~. 
cJJ&c9360;H.6.s 

ne bru-boma q .p. 141-143; w, (CHaH): 344.5 (bgc 
4.4& 292 (4m 281sn6 flat (4a), 2#) (4S), 251-253 drt 
(4ww = (4szll;.Nw (C&h b 2.21 (h 3 A. PcE4), 233 (h 
6 H, oX!H~. 6.24 lad 7J5 (Ml, @he, J,u - 15.9 Hz). &72 (r. 
2H,~,7~7.71(m,4H).7.48(r,IIH,Ph).71(r.lH, 
Hw).I.~(m,lH,H3.~J1(m.lH.H3,ISI(m.lH,H~~ 
~amd: c, 9.62; H, 6% Uc. far C&is C 93#); H. 6.2@6. 

I-Qs-zheth~rll-4-(l-~d-9-~ 

[znnm(4.$911;NlYR(CS3:d~(r,6H,2CH,j,615rad7S7 
(AB.dbybac.J~=15dHz).6#)(bslH,H~.696(bra, 
2 H, Itc), 7.4 (I, 5 H. Ph), 73-7.6 (co. 4 H), 7.U (a, I I& Hd 
RO1(m,lH,H3,~51(m,lH,~),8~#i~H~).Fooad:C, 
93.85: H. 6.22 C&i. for CnHu: C. 94.a H. 5.92%. - -. 

trwivmcr m.p. 132-l* w, (CHsoH)z 341 (4.4s)l289 
(4.59), w2 (4rnl. 259.5 (4.56). 1252 (4nll. P37 - (45011; NMR 
(CS& 8 232 (1.3 H. CM,). 6.16 and 7.57 (AB, 2 H, ctbyleae. 
IA, = 159 Hz), 7.03 au6 723 (M’BB’, 4 H, J,u - 8.7 Hz), 7.42 (s. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
6.60 (m. I IL EL). I’d C. 94.23: H. 5.76. Cak. for ChHn: C. 

NyR(cs3:b~~(ak4H).jd67~(~4H),l.~~(m, 
7HI. 6.44-6vU (m. 4HI. 222 (s. MeI. Fomdz C. 94.M H. 5.86. 

I. . . _. . . . 

Cak. far CJIHP: Cl 943& H. 5.62%. 
4-Phmj-5-Q4~-bhub*yf)hfphmyfaw6.(.A 

d37O~d11in125ldmntalMcOHwaskdataiiur 
RayadReactar8t3ooumfa4ohr.ncwhMlltwaacvapdcd 
fromtbedmkydbwaolndtberuidncwupwihdbycahunu 
~YOV~SilhlaisbZXUlCUdUCBL’IbelBiXhUC 

hation from M&H pve pun 6, m..p. 2lS21P; I&,., 
(CHflHk r= owe 4m1. 269 (4.7% r262nm (4.7m; Nm 
(a& 6 8sod.2 (m. 4 H). 7s7.33 (In. 4 H). 7.1 MA8 (I& 5 H)$ 
6.57-6.29 (m. 4H). 2.17 (S, MC). 1.33 (1. Me). 0.67 (5 Me). 
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