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SCHEME 1 

; c-ICI/Py; Nanc/cIt#on 

ii’ 4 ; Et,S 

lib naOEt/Emnja 3 
SCtlEYC2 

generatad by the wthod of Umileo,3 to produce ti keto l xtor 4. Contrary to l xpectod reaultx, 
the. attempted nlkylotion of tba dimtoll frcm nthyl 2-rthylacetoac~tati with iod!kde 4 under 
similar conditiona failed, nocexxitating * xeparato alkylation rtep to cotivmt 4 Wto 2. 'hftbr 
reduction of f& keta eater 2 with =tia lithir~~alminim hydridri, the diol u wax srlectiwly 
proteatsdaa tlzamomorilyl~tbex~~ mbtbmexidirod~to tha ketone ~withpyridinium.dichro- 

nqte in DKF.5 Ttm coaverqion of katam.~ to the 24.mthylane darivative u &a iffected' by 
means of a Uittb raaution *h&h wu rhomp8nied by partial l lirination to tha ~ottcwpoding 
conjugated dime. Tlu latter pro&at- tit cunmnimtly removed by cbr&tcigraphy after.&-' 
silylation of the crud0 praduct.U to the more polar alcohol u. ImR ~id0w.X 4uggests that 
alcohol fi ix formd u a rixmre of diast mbaors in mugbly equals. .'pbi eorrwponding 
tonylate fi VU cleanly reduced to -with lithfu al\pinikm &uteri&. AltarnAtively, tosy- 
late u war, fire converted to t&e iodide u, 
DHSO at rooa temperature6 

rhich reaoted rlowly with sodiuk b&rod&teride in 
to furnish a mixture of Ilr and unrsactsd iodide. The rmining 

starttag material vu then rducd to colplotidn vfth lithium alminirr deuterida. Acid-cata- 
lyzed. hydrolysis of the i-wtbyl whet.- t3aen:coapkt.d th. synUw&s of ‘&. Th6 final 
product *u identified by it~l@lR iodGwqmctrr. Ik Agnificmt itornzaefwl of ebo dorlble 
bond to pro&co -tar01 occuxrad wtbir sow. Pin&lly. &caanhion of-em 
iodide L(. ta the tritiatod product a.Ms porforrd &da idantic& oonditi&ietu tlroxs & 
ployed for a, except that tritiuwlaballed modi- borohydrido was uxod. follwul by cold 
lithium allniniun hydride to remnw unructod iodide. 

Two alternative syntheses of the key intomdiato U were also invoxtigatod (Schur 21, but 



f- fOt*Bu; Ha!; fl - LiAIH*;V$ iii -1-Eu~~l/~~ideZOI*fV-PDC/DMF; v- CHpPPh,; 

vi-n %,N’F; vii- t+Cf&: vfif - Naf; ix- NaBfXl.,; x-TsO$f,&,o; xf-(#.~sf)*N~~da~o~. 

SCHEME 3 

proved fnxtrle88. All attempt8 to’react iodide & (or the corrospondi~ toryU%) with l nolate 

ti f&fled, even under forcing condftfons (TiUWRWA, U-crown-6, reflex). The only fdsnt2fiable 
products, apart froa rmrarcted starting material & were the olefin u and self-condeiuation 

product* of tb4 4xkol4te. .~Furtbermore, 

keto"eater 2 by priqr prqteqtion of the 

attempts to 8414ettvely r4&m the meet moiety of t&i 

ketone fuwtiou ai it8 em?1 8ily2 z;L f8iled an only 

canqr&exproductinixwqea ?#Ilw4d. 

Qleubrtfon of the #?o* m . +ith_[26(27)-T]-24-w~l~~lr~terot (a) 

accordinB to an urlter dqcrtbed field aetJa&~funi&ed the $en&t*d labelled (2&S)-24.impro- 

p4n&boluterol #&). ..i crold oo-awrier of a &xturo of (24R) (a) end (249) (ph) l tarolr wu 
&dad, followed by protq+on of the fsae stxmols ln the forr of,%-wthyl l tbors 111) and ozono- 

lysi*. .By monitoring tbe qocific rctivtty rlnn(2 th l quence of performad ch~ical truufowb 
tion & --? fi, it wu utablirhed that the rprcific activity of 3.83 x 10' dp@/mol remained 
conrtantduring the &em&& tmuufozmtione, l ltboqh tbe total activity dropped fra 3.6 x 10' 
dpn to 2.8 I 10' dpm in q4ement with an overall yield of 78% for tbe above nquence. No cbmgs 

VM dstected after m a-ted hydrogen w (cf. us in Scheme 2) in the resultiag ketone 

%* 
Therefore we aoncludo that timre ie fwtrftium bound dfreotly to tbe de&&e bon&. a$ in 

(24S)-26.i~oprapenylcho~~~rol (&) DQ~ is tbwe a tritiur, bmnd to tbo wthyl l~o~p (c26(27)) 
adjacent to the double bond (+). This confixu a regionlectlve (li28 --> C24) H-r&r&ion 8laog 
pathway 41 rather t&n D2 and lea& m.to tbe conclusion that-He+ 8ttuW the do&l* bond of 
(Lso)fuco8t4rol (&,m from tbe a-face 4f t&e molreul*.dn tbe fitul biorlkylatian step. 
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w_ A diaparaion of BeB in mid oil (1.29 B of 579 eemtent. 31 lal) in 45 mI of 
dry lmlIua++odtoO°C. Ethyl.maotoecetmte (3.19 B, 25'ml) nm8 &&d in 10 ml of THF, 
followed after 5 rin by n*butyllithium (19 ml of 1.3 If iolutlon; 25 mol). 
the reaultiPg d+anion solution for 10 min at bo C. 

After stirring 
iodide 6 (0;78 B, 1.7l mel) was added in 5 

ml of IHy and stirrInK vaa continued for 2 h at room temporatuto. The reaction vaa then 
quenohed with rqter, dilu~4 with 50 ml of other, vaahed roveral tm with aqueous NaCl, dried 
with 14&04, andevaporntedtodrynesm. Plaah cbromato~apby over silica gl (elutfon with 5# 
!&Xc-he-) provided 0.55 B (70@) of the heho l inter 6, Kf 0.64.(208 EfOAO-hexane). KKK (60 
BHx) 4.1 (q. 2H), 3.33 (a, %i)i), 3.20 (s, UI). 1.20 (t. 3K), 0.95 (a, 3K), 0.65 (s, 3H). 

W Keto eater 4 (0.46 B, 1.00 mol) and freshly aubliaed potaasirm t-butoxide 
(118 mg, 1.05 mol) wore l tirrod in 5 ml of dry THF for 5 min. ne&yl iodide (0.075 ml, 1.2 
ml) van added and the mixturo vu alloved to stir 24 h at room wraturo. Vorhup aa for heto 
astar & afforded. .rfter fl&..ohronatoBrep~, 0.46 B (9%) of ttm desired product 2. Kf 0.70 
(20* eto!Lc-hex+&; IK_.(fil& 1735, 1707 cm ; IWR (300 HHE) 4.19 (q, J-7.1 Bx, 28). 3.52 (crude 
q, W, 3.32 (,a, 3lQ, 1.33 (d, J-7.0 Hx. 3K), 1.27 (t. J-7.1 Hx, 3K), 1.02 (s, 3H), 0.90 (d, 
J-6.4 HE, 3H), 0.71 (e, 3H). 

Silvl Keto eater p (114 ng, 
stirred for 1.5 h in 5 ml of dry TIW. 

0.24 mol) and Li41H4 (100 rg, 2.6 mol) were 
The mixturo YU treated with excess BtC4c, then with a 

minimum quantity of vator and warn filtorod throu& a short cola containing a layor of lQSO4 
between two layers of Celite. The filtrate vaa evaporated m to provide the crude diol Lp, 
Kf ca 0.1 (2Ot BtOAc-he-), (no C-C stretch in the IR l pectna). The abuva diol, t-butyldi- 
methylailyl chloride (38 mu, 0.25.rol) and Lidaxolo (34 w. 0.50 mel) nre l tirmd for 3 h at 
room temperature in 2 ml of dry-. The mlxturo *u than diluted with ether, vaahed 3 timea 
with aqueous NaCl, 
ether u, 

dried with 3i@C4 and evaporated to drynew 'to afford the crude moneailyl 
Kf 0.64 (20% UtQAo-hexame). Tho above l ilyl ether was stirred for 6.5 h with freshly 

prepared pyridin.iumdichronate (376 rg, 1.00 rol) in 9 ml of MB. The rixturo was then diluted 
with ether, filtered tlueu& Cmlite, uaahed .3 tba with aqueoue BaCl, dried with N@04 and 
flub chroma~~aphed over ailioa Bol (elution with 58 &Ok-haane) to fmrnifh 81 mu (628 
overall) of the l ilyl ether u2, Kf 0.79 (20@ EttMc-lmxma); IX (film) 1709 cm ; IWR (300 BHx) 
3.32 (s. 3H), 1.02 (a auperimpomed on d, total 6H), 0.90 (d, 54.3 Hz, 3H), 0.87 (a, 9H). 0.71 
(a, 3H), 0.03 and 0.02 (a. total 6H). 

w. Silyl l thar U (81 4. 0.15 wl) and the phoaphorane freshly prepared from 1.0 
plllol of mathyltriphenylphosphonirnr iodide and n-butyllithium were l tirred for 3 h in 7 ml of dry 
IHB. The solution vaa evaporated to dryneea and flaah ChromatoBraphed over rilica gel (elution 
with 2Ot benxene-hoxame) to give the olafin n together with the diene elimination product, aa 
ascertained by NNK. The above product vu dieaolved in5mlofTBBand0.7mlofl K tetra- 
butylapmonium fluorid+ in THF was added. 4fter 6 h, the solution vu diluted with other, varhed 
3 times with aqueoua NaCl, dried with KgS04 and evaparated m. Flash cbromatoqaphy over 
silica nel (slution with 101 mene-hexane) save fi.ret the diene and &en (elution with 1M 
EtOAc-he&e). 30 mg 147‘ overall) of the de&d alcohol &k. Rf 0.41 (208 .BtCAc;hexane); IR 
(film) 3400. 1640 cm- ; mu (u)B HHZ) 4.88 (a. lH). 4.82 (a, W. 3.32 1.05 
&oaely overlapping d, 

(a. 3H). (m 
-ul), liO2 (a, 3H), 0.94 (d, 34.3 Bx, 38). 0.72 (a, 3H); mass spectrum, 

m/a (relative intensity, a) 428 (4, I&. 373 (13). 296 (10). 253 (la), 161 (22). 159 (29), 147 
(26). 145 (40). 

-m. The alcohol s (20 mB. 0.047:mol) and freahly recrystallized p-tolueneaul- 
fonyl chloride (50 mu, 0.26 mol) were stirred in 0.5 ml of pyridine for 21 h at room tempera- 
ture. The mixture van then diluted with ether, vaehed 3 times with aqueoua NaCl. dried over 
K&SO4 and evaporated m to afford 23 m(l (856) of the deeired toGlate n, Kf 0.65 (2Ot 
EtOAc-hexane); NNK (300 BHB) 7.78 (d, J-8 Hz, W), 7.34 (d, J-S Hz, 2H), 4.77 (a, 1H). 4.70 and 
4.67 (a, total lH), 3.32 (8, 3H), 1.02 (s overlapping with d, total 6H), 0.88 (d, 54.3 Hx, 3H), 
0.70 (a, 3H). 

. The toaylate u (7 m& and LiAlD4 (3 ap) were 
acetate VU then added, followed by two dropa of 

water. The mixture vu evaporated to dryness in a atream of N2 and the residue van trituratad 
vithhexane anddriedwithKgSO4. The hexane solution vea chromatographed over a short column of 
silica gel (elution with hexane) to l fford 4 mu (608) of the 26(27)-deuterio derivative a, Kf 
0.52 (SOa benzene-hexane); KKK (300 NHx) 4.71 (e, lli), 4.65 (s. lH), 3.32 (s. 3H), 1.02 (a, 3H). 
0.94 (d, 0.72 (a, 3H); mess spectrum. m/e (relative 
intensity,J~'tI~i16~~),oj~6g ~~;),";:S'(~;, %'(21), 285 (20). 253 (25). 

of LQdid9 16 vi+h . The toaylate u vu refluxed with a ca lo-fold exceaa of 
NaI in acetone for 25 h. The e was evaporated to dryneaa, triturated with hexane and 
chromatogaphed over a l hort column of silica go1 (elution with hexane) to afford the iodide 16 
quantitatively, Kf 0.44 (5Oa benzene-hexana); NKK (300 NHx) 4.84 (a. lH), 4.78 (a. lH), 3.32 (a, 
3H). 1.17 (d, J4.9 Ht. 3H). 1.02 (a. 3H), 0.94 (d. J4.6 Hx, 3H). 0.72 (e. 311). Ihe above 
iodide (6 ly) and NaBD4 (2 m& nre l tirred for 15 h in 0.15 ml of dry MS0 at room temperature. 
Several drops of water were added and the mixture VU extracted with 3 portionm of chloroform 
and paased throu& a l hort colrnn of ailica gel. W and TLC analyaie indicated the premeoce of 
rou%ly equal amounte of the l tutingiodida u andproduct~. The crude mixture VU diamolved 
in 1 ml of dry TliF and treated for 1.5 h with Li4lD 
vith LiAlD4 then furnished the pure 26(27)-deuterio !L 

(10 m@. Worhup u in the reduction of u 
rivative a, idantical to that from the 
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provioru promduro. 
. Prcduct~. produc4dfrom IodI&fiIntha 

provIo(u procedute, wa8 dirsolvad In 0.5 ml of die- uxl 0.1 al of water conulniry a crym-1 
of p-toluomsulphonic mid. The mixture uu~huted ibr %Q at SO C, W &ihtid in’s 
Itrem of oitrogon, triturated ritb ho-, dried over HgSO4 unl chroutogtxphad over a &ort 
calm of rll~!g~l~(&W#oa.*Ith ~Oe~acoAaAo~) t4-rfkrd tlw pub tit1.. CsqaMd '&g* Bf 
0.45 (209 IMAq-hw); = (300 MIZ) 5.39 (crud. cl, 
worlrppw.rith d, -*awl 611 

Ill), 4.71 (a, la), 4.65 '(8, II!), 1.01 (I 

tive fnt~Mfty, 8) 399 (14, & 
0.95.(d. J-6.3 Hr. 3H),.O.Cg (m. 3H); uo* sPoctMi; m/o (rela- 

(54), 229 (31). 
), 315 (25). 314 (90). 300 (17), 299 (27), 201 (ZS), 272'..(24), 271 

26(12). . 
In the W 

Thb title compatnd vu prepared fYa IodI& 10 
-L u tbo deutuio &rkv&Ivo &, ruing t&u tritiu-l&lled IWM (u. 1 mg, c. 

10 mCI) follawed by-aotd~LIU14 to rudu& q \~munad iodIdi. Tbi ptoductm %l4aticilto~ 
on RI: uxl contxinsd 92 rCI of fncorporated tritiu I&. 19 Ineorperatod rulIouiU+y). 

B mp. (Austr~lIrn+bxs~(m 8pecImennubmr 
gaof, 6rut mibr B44f. 4nd ~44 trumplurted onto plutio 
precursor ~8 incorporated In duplIc&e l mcImJ vi8 12 h 
menu wore returned to the *a* for 27 *a before collection 

24988) vu colloctad at J&n Branr 
plws on0 month'prior to ha. Th4 

4qu4rira Inc ~tioea mb tlJ4 4p4ct- 

md uuly#I#. 
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