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936 R.l&wdal 

a.= Prior to employino the preciou cpoxi& 11’ to 
cumpletc the ipdimol rynti, we prqmmd optically 
purcenantiomgaofipueaolbythiamot&dinor,dcrto 
ixaxlresnfscientamoantoftbL?~e~ 
rcqucstalbyento~.Tberesctio~~30 
adtbc(@cpoxkkYofit8eMntiomeregave(~ 
ipscnol 2 or itll (R)enan~ r, whu? [aID vahhe 
plWditllll.i&OptiCdpurity@XptYilMlt8l).Theyield 

iacnasedolittlewkncaIwasaddedtotlscTHF8olnof 
3ObdO~tkdditbllOftbCCpOxide.Thb~8~~ 

ofipseaolelulo~~~~ttuultbeprevioua 
oE. 

honJertocumpletetbcipsdkmls~tbcchiral 
epoxide 11’ was reectal with 3) iu the prc8cncc of 
Cdtogive31aTbecornpondingmonoachtc31bwaa 
ddlyd&dWithPGC&to#iVCamiXtllRof32Pnd33h 
ThiswasreducedwithfiAlH4todordamixtareof 
(s)-(+)-ipdienol 1’ and itll double bond illomu *. 
lktumdytkesetwowueseprnbkby~ve 
TLC to give pure (sH+&hool l’, bill +1190 
(Meow. 

Afterthepubkatiollofaurprdiminuycommuni- 
cation,’ Ghloff and Gksch reported a synthia of 
o&ally active ipsdknol from vahm1ne.2’ Taey repor- 
tal the [UJD value of (RH+pdield 1’ 01% optical 
pwity)tobe-1Tandtk(!+(+)-cnan~1’tobe 
+ll.le(lM%opthlpurity).ThhmepnrtbattJlcopticrlly 
pure ipndknol sbfluld show tbc [f&a vahlc of 13.213.90. 
our syntln?tk ipsdienol cxmllholDcra were tbexcfore of 
38% (for R) and 9096 (for s) optical parity, rcapcctivcly. 

i-m-- - 
(!r)+hfttkytpaat-3-eael~4w acetad a To 8 soh of 

NaCHmMe (from 16.0# of JIB NaH) Q DMSO (4OOm1) WXJ 
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give 16.6#(46%) of 8. b.p. 72-75’/2Omm, II:: I.4374 [a#- 16.7 
(C’~Ca&~na 2980 (1). 2910 (#A 28a (m). 1680 (r), 1455 
(no. 1383 (SL 13a (r). 1300 (w). 1w (r). 1230 (a). 1160 (SL 1060 
(VI), 1023 (m), 909 (w), 910 (W),BTO bj id; 8~i.26 m, il. 1.68 
(6H.br.d.334(1H.ddJ,-J,~7~~3.#)(lH.ddJ,-7Hz. 
j,=e6Hz),.4.62 &f; dt,. I;= 6-m Jsi8Hz$ Xi2 (iii-, b. d): 
(Far& C. 6B.M H. 10.19. C&h rquues: C, 69.19; H, 

(S&)+Mukyfpaane-l~hdd acewide 9. To a aupta- 
riwoiHI(OAeh(lrrmr)inTHF(3#)ml)rodntsrC320mI) 
waad&d8(3OI)andtllcmhturcwaastkedfar2OmiaItroom 
te~~ptoykldrclarydbw~A~.‘lknNaOHsoln(38aiu32Oml 
of .&tarj foUowal with NaR&NaOH sola (6.11 of thR& d 
38rofNaOHin32Omlofwatw)wweddedtotkmixhue. 
Afc!?rlk@forhillatmomt&p.,t!EmixtnmlnsMlmated 
WilhN8Cl8lKlCXhCtdWitllCtbS.TbedbESSOlDWUW8hd 
wiulbrine,drial(KtC4)andcoac4mlntalkwcuo.Tbsraidw 
vu dhtikd to give 495g(68%) d 9, b.p. 75-F/7 mm, r% 
1.4344; [a]%+ 10.6’ (c = 2.87, acc&ac); v, 3440 (ID), 2980 (s), 
2940 (0. 1460 (w). 1383 (8). 1380 (8). 1235 (0. 1220 (s), 1160 
1105 (m), 1060 (VI). 630 (m) cm-‘; h-l.16 (3&a), 1.18 

(aL 
(3H. I). 1.30 

(3H. 3. 1.36 QH. J. l.Sl.8 (w. ml. 274 (1H. I). 3.44 (1H. t. 

(m). l~Crfi375 (sj. iti (mj,iiU (S,iOn (njj i&o w>;#la (m). 
85O(m)cm-‘.Tbisu8scmployedfofthcwtatcpwihutfurtber 
pwifkhm. 
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drkd(Mgso~88d- klWloto~216(48%)of 
a& Mb. v- 3366 (a). m (ml. 2920 (ml. 1660 (ml. 1450 (ml. _ . _. . _. . . . . . _ 
l365 (a), 1190 (sA lla (r). 1100 (mA SO (mA 900 (a). 6B (m), 
810 (m) cm-‘. Thh wu capbyai for the ant atap witboat 
fintbapprl&rtioa. 

(W-hlV~ -4-d 11. The toayhta (lo. 
21r)nultinadwabKOHul~(106in~~drsltsr)fa 
lbp.TbemiXttVCWWkMCdwithNdludCItIW&dwitb 
absr.ncenK?8olawaawubedwhlllniw,drial(K~DJ)8d 
csmcaaa~wrro.lbem8iIboaudirtgsdbgive3.86 
(47%) of 11, b.p. 7&8V/lOmm, r% lA368; [a]%- 13.7’(c - 191. 
ufud; k j3w (I). 2w0 (8). 2910 m 2840 (4 &A 13w (a 
1360 (m). 1160 (ml. 1130 (m). 1046 (m) cd: 8 1.25 (6H. a). . . . 
1.45-195 (2H. q ), 246 (1H. a J - 3 if& 2.68 ilH, q, J; 5 HZ) 
2.8-3.2 (lH, m), 295 (1H. br. s, -OH). (Foaml: C. 61.13; A, 1025. 
cJI,pI requhs: C, 6201; H, 10.41%). 

(4KWh6W+dWfnW~Wptandc ad l-+4 
&croul2Diclhyl~(161)rrrddCdbr8o&dN~~ 
(pnquedfrom216dNa)b&yEtOH(65d).Arolaof11 
(3.61)in&yEtOH(10ml)wasddaldmpwi~tordirraIrola 
dN~H(CO$t~.lkmix6uewaodirrodaadkatedimdar 
rdnxfor2br8ndkfttostdover&ltatmomtcmp.Ibnr 
sohofKOH(91)hvlta(6Oml)ruddmldthcmdtre 
wusthalaDdkmtaImnkrdlxfor1hrto&ctlly&dyh. 
Tbemixtnrewbac ~#aoto~V~BtOH,dikd 

EmAifbelmAcemctwutuiimd-wabbri4,drial 
omw~ Lxmcaedkwcu,to*a.5gofcndc1$ 
PM - 3400. -3260. -2600.1780-1700.12a 115Ocm-‘. TLk wu 

4factuWl3.~asddl2(&5;)wu~with37%CHp 
rqnoln(36ml)amd&NH(6d)dhtaiat86-!JO.for30mh. 
Tbemixtsnaudihltedwithwatwaadcxtr8ud~EtoAc. 
TbsEtoAcdDw8SwUbO6w&fldil’HClMdbdW,drisd 
(?&sD4)aadLXmcca~Irwno.Thcrsliaswudiuilkdto 
6ive 1.71(32%) of l3, b.p. lS132’/13~ ng 1.47M [al?+ 
326 (c = 1.25, EtDH); r, 3120 (m), 2!MO (m), 2950 WA 1770 
(VI). 1670 (WA 1295 (8). 1260 (m), 1260 (m). 1130 (s). 1040 (mA 9#) 
(ml. 940 (mA cm-‘: d (CDChll.32 (6H. I). M-20 @I. 1). 24-3A . 
QH, m), 4a (1H. &ifA 4.6S5.10 ilH. I;;,, 5.70 (1s. 1. i - 3 HzA 
6.28 (1H. 1. I- 3 Hz). @oumk C. 6322~ H. 8.00. CA,& 

thwietouiceudaidrtined~af 
C&!k3&H~(191)in!B%EtOH(XIml)1m&rN~Tbcdx- 
tmemstimdfor3Omintoyiddrdeu8ohnLIaru?hofl3 
(1.7d in 95% EtOH (l5ml) N ddd to the above lob of 

351em)hn-berM&Ektioaairb*~ (3:s1:l) 
~~unCll%)otpme11,r-~~),30a)(w),29#)(a),~ 
(0. a80 (m), 1775 (VSA l5ao @A 1490 (a). 1445 ($A 1310 (SA 1306 
(m). 1190 (VI), 1150 (a). 1025 (m), 750 (a), 7W (a) cm-‘; 6 (CDCld 
126 (6H. sA1.761.90 (ZH. m). 223.6 (5H. m). 4.U9 (1H. a). 

~9(~)dplasU,r,#)O(w),~(wA29#(mA2866 
(al. lTI0 Id. MB6 (wA lblo(wA 1580 tm). 14B (8). ls(b (m). . _. . _. . _. . _. . _. . _. . 
1365 (w), 1330 (a). 1290 (WA 119J (SA 1 la0 (I), 1006 (WA la0 (m), 
1060 (WA 960 (WA 910 (WA E@ (WA 740 (m). 680 (ml cd; 8 1.66 
~H,d.J=2Elr).1.‘10(18,6J=2Az),1~36(~,3,4do(1H, 
q ), 5.10 (lH, m), 72-7.7 (5H, a). Fmtk dutian with C+& pve 
rdadb4odi8oml%ofUrithattIrddmethyleae 

S-2-ti~ -4-hydnuy-6-mdhm-5- 
anaI1+4lectofl&i-l&AlH(25%inldxxmIc,4dnu 
d&ddmpwkto~&Tai8ndalokdsdnofl5(08~mdly 
THp(1OmI)rt-55to-~DadaN~Recolnwcthredfor 
lhat-W.Thercadoowuqnmchalbythedditiooofsat 
NH,Cl4wh(5ml)rt-tW.Ibemirt0crrrdihUaldthctk 

with-&r.?becamllidctba-&-w8slvahedwitbbriae. 
&iedwgso~mdc%aQdmd kwaotodve7464(93%) 
af l(, r, 33a ($A 3060 (WA 2910 (8). 2930 (MA 23s (SA 16&l 
(WA 1630 (WA 15B6 (la). la (SA 1440 (8). 13&l (MA lzI0 (WA 1210 
(w), 1120 (m), MO (a). 1020 (va). 740 (B), 7#) (a) cm-‘; 6 1.68 OH. 
I), 1.73 (3H, SA 2&26 (3H, m), 27-3.2 (2H, q ), 4.45 (lH, m), 
4.6-5.1 (1H. m), 5.1-5.6 (2H. la), 72-778 (5H. 3. Tbb was 
ampbyalfort&nextnWklmwitbolufurlkpaadon. 

(R)-(-)-&~(6-~~-2-~~-27-~- 

etk(3:i).Tbc~parel’(215mp.61%)w~ 
didlkd to give 1224 (35%) d pare 1’. b.p &a!~ temp.) 
a&!WI7mm, rgl.4893; [o]B-5.a (c =0558, MeOH); r, 
3320 (I), 3@0 (mA 2910 (ah 2850 MA l#)o (w). 1610 (a), 1630 
(WA 1595 (VSA 1450 (IA 1360 (mA 1326 (w). 1290 (a). 1260 (w), 
1210 (WA, 1160 (WA 1110 (WA 1050 (SllA 1020 (a). 9#) (VI), 960 (WA 
895 (VI), 870 (WA 846 (m) cm-‘; 8 (CD& 106 MHz) 1.66 (3H. a). 
1.71(3H, aA 2.37 (2H, d, J - 7 Hz). - 3.5 (lH, -OR). 4.45 (IH, &, 
I,-7Hz, Jz-6Hz), 4.~5,&(5H, m, 5.60,5.04,5.10.5.20,5.36. 
5311). 6.34 (1H. dd. J,=16Hz. J*-1OH.h MS cloev): de _ 
ri.obii (cd& nsbX 5i.om (GM 22%). ti.0~19 ic&2296), 
55.0555 (C,H,, 16%). 65.W (C,H% 16%A 67.0558 (C,J#,. 18%). 
n.0376 (C& 30%), 75M49 (C,H,, lW6A 81.0684 (C& 16%A 
85.0637 (C,H,D, M). 91.0543 (C,H,, 74%). 9205% (C,H,, 2tS), 
93.0687 (C& 36%A 105.0684 (C& wb). 115.0535 (GH,, 
10%). 119.W52 (C&r. 4O%A 121.1034 (&if,,, 24%). 134.1118 
(&HI* M*-Hfi. 18%); GIL (m 5% LAC 2K446.15 m x 
3mm id. at 110’. C-ark pl, NI, l.Ok&d)z R, 8.Omin @Z% 
pdty) with miwr peah at 27,4.1.5.7,8.5 aad 10.0 min. (Foqd: 
C. 78.35: H. 10.41. C,,H,,O requkez C. 78119; H, 105996). 
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oil.mIwupw8kd 
toEivel36sr(62%~ 

lLMauud 

bYprsprndreTu:(1yaeLrLsaar3726) %M~T~Lcrtrn211)7(1915);T~511101 
drmidwed32nd33&~3ra(r), 

29lib (m). ti (rnh 1749 (a), 1690 (r). 1spJ (mb 1440 (m), 1375 
(m), 1243 (a), lU26 (ml. 960 (m).ca-‘; OLC (Cdumw 396 LAC 

E!kN.ymd(UdY.~AFlcBldCh.Y. 
1611(19X). 

(lH, ah 4.M.4 tie q ), 633 (iA,- dd J, - i8 tie&- 
IOHZ). 

‘ch-vabend: ‘J. P. V&6, D. Kihaz& 0. La&w, R Hod- 
dcamdRMai,Nahnh63,392(1976);%.Kra&&h, 

thbrkqmlm&for~ “P. A. Orieco tad M. bfiy&h, T- Laten 1869 
AjimwtoCo.adKyamEakkoKagyoCo.fartbeir~of 
LmrticddweabolhkDr.K.Aizawamdhis&mociws1ar 
M!sradebmatalan8lya. 
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‘J. A. Ihb A A. s. MO&u, I. AH. akarr kc. )5,512 (1973). 
%rIbe#plbaisof(~afz7~:H.~paM,R 

N&ubhi,C.BnwbaaadJ.Marutr.LAafha&u.M. 
‘R.M.!&ast&,J.O.RodhaadD.LWoal.SWt~~~l54,569 
(1966l. G?kz&.MmdY unlmoto.ChR.uurslon 

*k.u:~~.0.Rodia.~.~WoodmdLRBnme, (19ME . 
TdmMnw t?, 1929 (1964). =0.Obbrlndw.oancb.H~~.~1436(19713.- 


