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1), yut suspect tuat tee a ‘Y c-,e! zy jc etach 38 1s ¥ ve ye¥® as, ¥
tue eaf 3¢ steps, s 4% ‘! gatt.e et zy 10 pesitiel wouf\’faﬂvlo
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Proof of absolute stereochemistry
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weu fi.ave ted yydtay b aysis, yut attd™pts te o-.ta‘! suitay, ¢
dystas e a eavy atd™® W vative @ cel ecaf pal of & cpes1¥é
23b wel e W success u Accﬂﬂ £y, we Soug t evidd ce (% ascWvel
c.ﬁ‘uca Wgk aditiol 01 epes 1¥¢ 2 ib te (S)-1 phé y =1 pfopi’ °
esc ayse pte cet Fguf atiel 1sTY ot 56 ¢ é"uca coﬂe:fttlo‘!
_'S-( W4 at W jc aci@vE®
b 3 A udheficay A fic.clVepes 18 23b was cet vel tedVi te
Pyesy te44(Sch§‘1€8} Tt w I1C. @ ) 45 was$heet. i et clV
-,yﬁeaf\e‘! twite Mal ¥ fes u‘ﬁ‘! P Neitha v 41 weu e
usc#Vte cot vd t tue phest™ el teth % clivate 1086 cpes 18¢ I te af
o cFY ; tue phesdt thhet. odValdes ¥ ot se@\ te \dve l'ee‘! fepef tedV
n,eufe aff_oug Wect cot v siot @ & 10W% epes 1Wé N te at
c a o o n,y?eactlo‘! wit., 10WW¢ 180 .as l.ee‘! suggesteUv
aﬁec a 1st1c scad%e TIyWo% f etectiol Ly st tiel (45 —
46) at MUI' et dV. Weed dtl& save 47. Y.e tosy of oup was
tod f&Nevely toc actiol & Ma(lg) Vi 1e & toefesu P
padt 0.(48 — 49) a_.swelvus te f &N eve toc p o o 1c o yed By
ogc! @ ysis™ (49 — 50). fra 4}/ (S)-1-p opal @.51 was
te casclVyy Wési fm.‘v A X ch ol Woa ]N[a], -29.3 Ec 1.23,
(en(® )[ t.% —45.6 (c13 a1C ), coﬁespo‘lﬂgtoa‘! ce o
64%. b staf th g epes @€ 23b _aW@val cc & 98% al Wwe WAV
Y ot 184 tﬁy t.c stage at waice tacdie 15 o @siel o eptica. puT 1ty;
b \ g’ a atiet viath atlo‘!‘ o tee
possu,?/ it eccufs 8 1 g tee oL o hiw
Pouy, n'o‘! W1 te celyugatiel wit. t e n.é zdetd g Vo pwe
-.y satuf atiet . Stef cec 3‘1 ica . sd 'Bn' t s at aly et.cl stage 1s
wiey o '\ecd’ 1st1c ghu‘!“w al,so te cel ‘“guf atiel e
fvof etatef y 51 uias ed esta-,is eh%“"‘ al Wse euf Wéeh alhtiol

o)
/@QN\\OH a
TsO

23b R =H (ee = 98%) 44
b
0SiMe,Bu-t OH
} @M
TsO O
46 45

d
J OSiMe,Bu-t OSiMe,Bu-t

4
f%

TsO
47 48R =H

49R = sozcaj

OH g l OSiMe,Bu-t

h

@%
@?

51 50

Scheme 8 Reagents and conditions: (a) M sc I N () Mal,
1,2-8%et.of yetoal e, fesuis, 7% ovel twe steps; (C) t- !u\‘{ eSS d
sym-ce W e, 100%; @y %R N1 1'{7 9% (@) Malg) W e ¥,
60% a) W ccevel c@AT (32%); ( ?)(& S N, 75 (T WC N,
¥1,, 100%; (4 BuMN | 71%.

Spd e ts cot F% toat toe asf et ic epes iWdtiol (22 — 23)
e wstk'e &5 pectedcets se; cot sequdl ty,¥ atuf a(+)-cet ecaf pat
Pust JAve the ayse e stk eoc.'t!‘nstf y s_’ovs! ¥ 52

52 [(+)-conocarpan]

Conclusions

e phesd t woh seows teat stefcecodica.tevisiol §ef (+)-
cj ecal pat 1s fequif c¥Y as scusse¥Vay,eve. “ub i st syb tuests,
walcs gives a ¥ a. pleWict @ vy 1. cc, Wéest ot phceeﬁ\’via
a et_'ef t at 15 ot '1_51 zyical Wa c & Wt e appedt s te e
Voctesiol '@ & at idNelic puf 1ty. f! eseco‘! ;\"oute, we.lc. dées
1 ve ye sucy affagie C- ot H\/we staf te@Vwit, &t epes1

18, ce at Wotal ciCel ocaf pat & swet ce.Y etwo"‘ o¥és & 5-
exo- thgo' afa¥ca.cesufe af. anoﬁ et ve Eﬂ cis/trans
sefctmty, wit. cosufc @ at aly.fadica. el te a pd ¥ t VI y4‘
sdeup, as the secet @ eute, | e‘! ghefese IFCUVC

Experimental
General methods

‘i e J vapes ate spach gstheasuf cWVA ect y 1 €% toe spectf .

e‘Spei dts whe Whhe W W& & ¥t alvesp efe(l“ o

B ss stateWVte t.c cel fafy Ce :{‘\‘! sizes dﬁe quote&Vds
W netd' x k,elg_’t. [als !/a 1,168 adfegvd ¥ 107 Wgdn2 g,

First route

Toluene-4-sulfonic acid 4-[(/%5 3R)-3-hydroxymethyloxyranyl)]-
phenyl ester (23). Cius.c®4’ ™% e ccu af sieves (0.5 g), dcthdteW
at >200 °C a¥ WO.S"f‘ﬂ:'lgui 24 o, wel e alliéiVte a S.%ltl;’ o
(—)-Wisept epy af t ate (0.050M%h, D23 ve )} O] C @),
a! e 'a§ was swel @Vl te a ce yate (=25 °C, C,—CCy).

Y hh)z‘ 0.10"%h, 0. 34Mmi was t:év AW @ :wewl,y
BV YL G} seectdd ¢, 1.6, 48"\"‘0% Y e tufe
was stftcliet 10T9) at Wi d 22 (728.4T%g, 2.390T%e ) B
o, C (1.2P%0 pus 0.8M%0b as a t ¥ se) was auNe@VaVepwise | (N
syﬂ se. ‘i e"u‘&t ufe was stffclief 2 . at Wt 3 quet celViy
adivtiel 01 aqueeus MNa Y (30% w/v, b(538?‘”;) satuf ate&un
NaC. Stftd g was cet ti ucthef 10MY at Wi.d M £S5, (ca.
500M%g) at WCe jte (ca. 1 8) wde aded e"n‘i uf e was swif @V
a Wocse W w eF o el V&p.fdtl." ) the' {fateef! W 5

_’E‘\atog @ t.cfesilivic ovel si age (2. 5 x '35 &%), usf! g
st 50-60% 1 & al e (step gha ét tld)z;!Wte‘! 6 :
3: lal 7 e e‘S‘;! 64& e Y1, save 23 (712. 441 , 93%) as d weite
s01W‘|p 51 }3 °C; ¥ R (c)c,i 500M¥z) 5 1.74 (W J =
5.1, 7.7z, 1), 2.49 (s, 3¥), 3.18 (WM J = 2.3, 2.3, 361'12
17), 3.83 (WY J = 3.6, 7.8, 12.6T1z, 17), 3.93 W J =2.07z,
1 1), 4.06 (WY J = 2.5, 4.9, 1297z, 1), 6.99 (appaf d t &

as paft & BB systd%, J = 8.7 ¥z, 2¥1), 7.21 (appaid t W
as paft e ‘BY systd%, J = 8.5z 2¥), 7.30 (appaft t W
as pait o ‘BY systd%, J = 8.3 ¥z, 2¥1), 7.71 (appad t &
aspaft & BB systd%, J = 8.371z, 2¥1); PCMMR (c»c,i,
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100 M ¥1z) 6 22.0 (1), 55.1 (W), 61.3 (1), 62.8 (W, 122.8 (W, 127.2
(W, 128.7 (&, 130.1 (&, 132.5 (s), 136.1 (s), 145.7 (s), 149.7 (s);
Wz ((]"1C4i cast; $%1) 3419, 3069, 2986, 2926, 2872, 1598, 1505,
1372, 1198, 1176, 1150; ¢ act™ass m/z cafmfui C L, Mas
343.06107, % eut @343.06134.

Sdpes & toe M oos.d esteds fidw tee ayeve epti-
ca.y aclive epesy ace.e. al W tue ceffespet ¥ g facd™ic
epli’y z}f‘o_'o% Wge piepal edV iy aley g (R)-(xf\e._t" o‘iy-a-
(f1~uef §Netuy )pacl v acety.c. of 18¢ te a stifcilse ntiet @ toe
epo‘i’ya ) o%!iﬂa th?ﬁ O:ilztffxg! aysis e t evjlver uaé
W .Shid estel s 'y FIMMR g owei\’[ e Wastcd ed ek icfatie @ toe
ayeveepeiyace.e to'u.e94:6.A) a smoﬂtk’eepo‘ﬁ.yafu’o“ﬁ‘l\
a otuci 'n,atc{ii,ut epaf c@Vil W& t_'e sdwecet Wtiet s) Ly cufaui
P [Caf o pd BREL (150 x 46M%), 1: 1 W eON_witd.
cow 0.5M LN -1 Wtectiol at 2323, Fase{! e sepaf atiet @ a
facdnic sdupe; tetd e thhes 11.9M%1 &) @14.3%1 ] sh’owew
th'e 3 & udhdictatie te e 94.7: 5.3.

Toluene-4-sulfonic acid 4-[(1S,2R)-1-(4-Allyloxyphenoxy)-2,3-
dihydroxypropyl]phenyl ester (25). 1 pely af. hio_ 123 (>88% ee,
10.94 &, 34.157¥%e) was aWWEWVY o ¢ peftiel te a stffcdV
a W.cate® (70 °C) se 1,1t10‘! ¢ O-a ﬁ/ ?/quul‘! o (1232 8,
82.04 .Q:;v ®aqueousMa ¥ (1M | 331 b, 34 e ) ¥ watel
(66T, Q) Wstht N g was cel th ucliof 2.5 h'ﬁ hie?‘u‘&tuie was
ay welVte cee , peuf et te aqueeusMa Y1 (1M ] 100M%h), & &
e‘S;acteWtJ ee tH%es wit ﬂ tz‘".‘i wc cé™ '1‘1‘! ciVel g'cf! 1c &t acts
wel e was ek’wn\ iﬁ! e, kaleW(N a!S’\) a Wevapet ate® ¥ as
cidmatesta lﬁ tue fesillvic evel sijca ge. (5 x 35 &%), usTl; I3

BERY ® e o) )
50-80%1 ¥ c-ocSal e col tad B g=I N (ca. 3 Weps ped 100M%Ib)
(of al¥d t e pntioh ), gave 25 (12.26 g, 76%) as a ye ilesa 011 AW
fecovel V23 (1.09 g, 10%). P1e. 25 LallV [aly Jhe 77 (c 1.94,
OLC,): FIMHR (OBC,, 400 M¥LZ) 5 2.16 (vf s, 1¥71), 2.46
(ovek 1appfm gsal Wi s, 4111), 3.79 tw, 2¥T1), 3.93 MV J = 5.4,
9.8z, 1), 445 (WY J = 1.5, 1.5, 5.3z, 2¥), 5.08 (W J =
6.17z 17), 527 NNV J = 1.4, 1.4, 1.4, 10.57z, 17), 5.38
(WY J = 1.6, 1.6, 1.6, 17.3%1z, 1T), 6.02 (WY J = 5.3, 5.3,
10.6. 17.3¥z, 1¥1), 6.71-6.77 P%, 4¥T), 7.00 (appaf & t Was pal t
o BB systdY, J = 8.6z, 2¥1), 7.30 (appai & t Was paft
o AN BR sysdN, J = 8.1F1z 2¥1), 7.33 (appatd t Was paft
o AA’!!/ systd™, J = 8.671z, 2¥1), 7.69 (appat & t as pak t &

‘BB systdn, J = 8.3%1z, 27); BCMHR (CPC.,, 100 MF1z)
021.7(q), 62.8 (1), 69.4 (1), 74.5 (¥, 81.1 (W, 115.6 (W, 117.1 (W,
117.6 (s), 122.6 (W, 128.3 (¥, 128.4 (W, 129.7 (W, 132.4 (s), 133.4
(W, 137.1 (s), 145.4 (s), 149.3 (s), 151.4 (s), 153.4 (s); . (CPC
cast; #%1) 3400, 3069, 2924, 1597, 1505, 1373, 1212, 1199; & acl

Pwass m/z cafmﬁd C¥LMa™S 493.12915,  eud #493.12900.

Toluene-4-sulfonic acid 4-[(15,2.5)-3-(zert-butyldimethylsilany-
loxy)-2-iodo-1-(1-methoxy-4-oxocyclohexa-2,5-dienyloxy)propyl]-
phenyl ester (27).

(a) Toluene-4-sulfonic acid 4-[(18S,2S)-3-(tel t-butyldimethyl-
silanyloxy )-1-(4-hydroxyphenoxy )-2-iodopropyl [phenyl ester.
.98 W (2693, 0.2330 ™o ) was adWéd te a stffcW
selitiel @& 26 (2.5371 g, 3.652M %o ) at Wl Wl ¢ (1.1353 g,
8.0 9?‘Moj ¥ YT (13M0), & WStEEY g was cet ) ucl of
1 .1 vapetatiet e ta'e so?/é‘!t A W -as. c.idvategiap
o ;[A?'e fesilic evd sijca se. (3 x 45 &%), usd g 10-20%

X coochal e (of aW¥ t'e ntied ), save te 115' e-4-sufl @ 1c aci®V4-
[(1S,25)- -(zert-i.uty??‘\et_'y]m? yf‘? y)-l—(4-a.yWo‘2 yp%& &« y)-
2-10867} opy ,]p_'& ¥y estd '(2.3587 's, 99%) 'as a ul stay, £,

[ oWl 15, e1.t.at was pf ecesse®Vpi $4pty: [a]y +13.04 (¢ 1.38,
OHC,): " WIR (CBC., 400 MT1z) 5'0.00 (s, 3 ¥1), 0.04 (s,
3T, Uss (s, 9¥1), 2.43 (s,gfi), 3.79 (W J = 4.5, 10.6¥1z, 1¥1),
3.99 WV J = 8.2, 10.6T1z, 1¥1), 4.21 (NN J = 4.3, 4.3, 8.3¥1z,
17), 5.05 (Wevel apph g wit. vf s, J = 4.2¥1z, 2¥1), 6.65-6.73
Py, 4¥1), 6.96 (appal & t Was paf t & ‘BY systd%, J = 8.6¥1z,
2¥), 7.27 (appat & t Was patt e ‘BY systdw, J = 8.5 ¥z,
2¥), 7.29 (appat & t Was paft e ‘BY systdw, J = 8.7 ¥z,
2¥), 7.65 (appaf & t Was paft & ‘BB systd%, J = 8.4 ¥z,
2¥1); BCMMR (CPC,, 100M F2) 5 —5.5 (q), —5.4 (q), 18.2 (s),
21.7 (q), 25.8 (q), 40.9 (W), 65.7 (1), 77.9 (W, 115.9 (W, 117.5 (W,
122.4 (¥, 127.8 (&, 128.5 (&, 129.7 (W, 132.0 (s), 138.8 (s), 145.5
(s), 149.1 (s), 150.2 (s), 151.7 (S); W (O"{C,i cast; &%) 3489,
2952, 2927, 2856, 1597, 1507, 1373, 1198, 1176, 1092, 837; €5 act
Yassm/z cafm Co 1IN SS1 677.08606, § et #677.08627.

(b) Toluene-4-sulfonic acid 4-[(18S,2S)-3-(td t-butyldimethyl-
silanyloxy )-2-iodo-1-( 1-methoxy-4-oxocyclohexa-2,5-dienyloxy )-
propyl]phenyl ester (27). ‘.hI({AC)z (454 %%g 0.141 Pe
was aWWé@V N et ¢ peftiel ’to a stitc®V at & ceo cV (0 °C‘;
sentiel & t.e ayeve te ud e-4-sutel ic aci®a-[(15,2S)-3-(tert-
Lty et ‘?1 ¥y % Y)- -(4-..yWo‘$.yph’é! oy)-2-108pt opy‘]-

dy. estd (cottad ¥ g ca. 6.5% anti 15€%d) (81.0 Tug,
0]24?%. ¥ M e YL (1.3%0). St} gwascet th ucliet 307N Y
A Wt d e (10Mh) was aWWEWVY Le™ S tuf e was was.c®V
wity, satuf atedVaqueeus NaﬂC""3 a W-.h:‘ e, WleW(\'{ &S™) 23 W
evapef ate®{ as cf“matog‘ apu'y @ t.cfesilivic evel sijca se.
(1.5 x 30 &%), huod 202008 Ve ¥ e cat tad 3 &) LM (ca
3 Weps pet 100M%b) (sf aW¥S t e pit ), gave 27 (77.3%g, 91%)
as a ig.'t ol se ollzw 1c. appeai cdVte e a st g 1sé%e (T
MR RO R ): [0]2 +39. 8((:1.49,0'»{2(:,‘); FINMR (ePC,,
400M¥1z) 6 0.00 (s, 3¥1), 0.04 (s, 371), 0.88 (s, 9F1), 2.41 (s, 31‘1;,
3.33(s,37),3.52 (WVJ =4.2,11.07z 1), 3.79 (W J = 6.9,
11.0™z, 1¥), 3.99 WV J =4.3,5.1,6.8Vz 17),4.72 WJ =
5.2z, 1), 5.95 (W J = 2.1, 10.3%z, 17), 6.08 (WY J = 2.1,
10.5¥z, 1), 6.48 (W J = 3.2, 10.37z, 1), 6.64 (WY J =
3.2, 10.4 ¥z, 1¥1), 6.90 (appatd t Was patt e j:p} systd™,

J = 8.7¥z, 2¥), 7.18 (appai & t Was patt & ‘BY systé™,
J = 8.6 ¥z, 2¥), 7.27 (appai & t Was paft & ‘BY systé™,
J = 8.5¥z, 27), 7.64 (appaid t Was pait & ‘BB systd™,

J =8.4¥z 2¥); BCMNHR (CPC,, 100M¥z)d —5.4 (q), —5.2

(q), 18.2 (s), 21.7 (q), 25.8 (q), 41.3 (W, 51.5 (q), 65.5 (1), 73.1 (W,

93.6 (s), 122.3 (&, 128.2 (¥, 128.5 (&, 129.0 (W, 129.7 (W, 129.8

(W, 132.2 (s), 139.7 (s), 143.5 (W, 144.2 (W, 145.5 (s), 149.3 (s),

184.8 (8); Wy (O,C. cast; %) 3055, 2953, 2930, 2896, 2857,

1688, 1674, 1639, 1599, 1501, 1471, 1378, 1199, 1177, 1094, 867,

839; &5 actMhass m/z ca W ot C,0¥1,,IMNa",SS1 707.09663, § et WV
707.09677." ¥ a cafm C, ¥, I7,SS1: C 50.87; ¥ 5.45; S 4.68.

fett &vC 50.78}1 5.55: S 4.87%.

Toluene-4-sulfonic acid 4-[(2R,35,3a8,7aS)-3-(tert-butyldi-
methylsilanyloxymethyl) - 2,3,3a,4,5,7a - hexahydro - 7a - methoxy -
5-oxobenzofuran-2-yl]phenyl ester (29) and Toluene-4-sulfonic
acid 4-[(2R,3S5,3aR,7aR)-3-(tert-butyldimethylsilanyloxymethyl)-
2,3,3a,4,5,7aAhexahydr0-7a-meth0xy-5-oxobenzofuran-Z-yl]phenyl
gster (28). sontiet & Bu, T (0.04M™h, 0.15M%e) A W

BN (6.0Mg, o.tsﬂ‘h. ¥ T Me 3T was adWéeW oved
4 . te a stffc@vVal W.catc#V(80 °b) sentiel o 27 /&65.4"@,
O.OK!JSS tofve) ¥ fd‘{-'e SRATS) (Nz ail‘wsp de). Tt tee
aWviie | h'eat'f! : wab col (¥ uciief 1 ¥ a Wtk,e Pyt e was
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t_'a a.swelVte cee. te fod™ t$‘1pe§ atu§e=I vapet atiel o tee
so y t‘cf! . .fl\atoﬁi d;:Ay o t.c fesidic evedl sijca ge
(1.5 x 30 &%), us'ﬂgg 20% &N eod tah b & UM (e
3 Weps pet 100M4h), save t.fee ﬁactu‘i S, €aCy as a ye.#ewis
0. Y .c Yastest entd I3 ﬂactll was o ¢ 1s€%d (28) (14‘.‘ A gh?
26.]3%), tueh 1“2 eptd gifacti® was atWStufe @ o wab te®V
astet e‘*eﬁs [ie cis Wsu’-,stltutm‘! o t.c etysd .etd ecyc
(see e ow)] (5. 6™ g, 10.5%), A Woe waest e utd g!! actiet was
a ot.ci Wastel cers€nd (29) (23. 6;.‘1 &, 45.3%). ie teta ‘iyle PVU
Vst WVt edtict % oul telvte 72%.
Y .eteative cot F suf atiel s wefe estai"lsh'eW-,y N’al Py casuf e-
"w:! tss ow 3 f 1g. 1.
elaste tfv g1sénd 28 K'dW[a 2 _56.66 (¢ 2.49, OFIC ,); ¥1
N\"[a (CP, 400\“11'12) 0 0.00 (s, 671), 0.97 (s, 971), 1.80 &W\(
J =43,43, 838, 8.8z, I T]), 1.87 (s, 37), 2.48 (WY J = 4.8,
16.6¥1z, 171), 2.60 (WY J = 6.4, 16.6¥1z, 171), 2.93 (WNNWV ./ = 1.4,
4.9,6.2,9.7%z, 17), 3.28 (s, 371), 3.30 (W J = 4.2, 10.9%1z, 1),
3.41 (WY J =4.6,10.871z, 171), 5.05 W J = 8.9%1z, 1), 5.95 (W
J =10.4¥1z, 1 ¥1), 6.56 (W J = 1.4, 10.4¥1z, 1¥]), 6.70 (appat & t
WWas pat t o ‘BB systd%, J = 0.6, 8.5z, 271), 7.12 (appat & t
Was paft @ BB systd%, J = 8.7%1z, 2¥1), 7.22 (appaf & t &
as paf t & ‘BB systd%, J = 8.8%1z, 2¥), 7.77 (appaf & t Was
paft & BB systdh, J = 0.3, 8.5%1z, 2¥]); BCMMR (C/
100\'{\"12) (twe sigh a s evel p ) tie af :\atlciegld )0 —5.6 (q)
18.3(s), 21.1 (q), 25.9fove§ opt £ d A B, 37.9 (1), 44.1 (W, 49.4
(q), 55.1 (W, 60.0 (1), 81.8 (iv 103.5 (s), 122.9 (W, 128.8 (W, 129.7
(W, 133.5 (s), 140.1 (s), 143.0 (W, 144.8 (s), 149.9 (s), 196.0 (s);
Wy (O({C‘i cast; %1) 2953, 2929, 2857, 1689, 1597, 1502, 1376,
1198 1176, 1155, 866, 837.
e sowentd g1séNe 29 La® [a] —20.65 (¢ 5.88, OHIC )
¥ @MR (c;(,, 400 M¥1z) 0:50 (s, 371), 0.01 (s, 371), 0.95 }s,
9Y), 1.92 (s, 3¥1), 2.46 MY J = 11.7, 159z, 1 T), 2.63 (W&
J =49, 159z, 171), 2.92-3.00 %, 271, feud ¥Vte yeT1, & &
1, iy 2P S pd N ts), 3.13 (5, 3¥1), 3.45 (W J = 5.9¥1z, 2¥1),
490 @ J =907z 1Y), 6.04 @ J = 0.7, IOSH% 1 ¥),
6.58 (W J = 10.3 ¥z, 1 ¥1), 6.76 (appaf & t Was pai t u ‘BB
systd%, J = 8.1 ¥z, 2¥1), 7.18 (appaid t Was pait & ‘BB
systd%, J = 8.6 Mz, 2¥1), 7.33 (appaf & t Was paft & ‘BB
systd™n, J = 8.6 ¥z, 2¥1), 7.80 (appaf & t Was pat t & ‘BB
systd%, J = 8.3%1z 2¥]); "CMMR (C P, 125M¥2) 6 —5.7 (q),
—5.6 (q), 18.1 (s), 21.1 (q), 25.8 (q), 36.3 (1), 46.6 (W, 49.3 (q),
50.9 (W, 59.8 (1), 83.8 (W, 103.8 (s), 122.8 (W, 128.3 (W, 128.8
(W, 129.65 (W, 129.71 (¥, 133.6 (s), 140.7 (&, 140.9 (s), 144.8 (s),
150.0 (s), 196.6 (5); Waa (O"ICi cast; #%1) 2953, 2929, 2886, 2857,
1720, 1691, 1502, 1376, 1198, 1178, 1154, 1093, 867, 838; S act
Mass m/z ca Wt O, 1, Ma™,SS1581.19997, 5 et W581.19977.
Y .e Yact teat s€Ne cis WSUI.SUHJUJ pt e¥ict was AT Y
was estal, Shehk’l'y af $hatizh g toatthatedf1a . (yy feathe t wity
Y ¥, ) a‘! Ws.ewl g tuat tae ai‘\a'uc ptedict was 1sl‘|ehc‘
Wlt_' .'e P oWiict & af éNatizatie! & t.'e Wésh edVirans @suistitu-
tie ' pf e¥icCt.

Toluene-4-sulfonic acid 4-[(2R,3.5)-3-(tert-butyldimethylsilanyl-
oxymethyl)-2,3-dihydro-5-(1E)-1-propenylbenzofuran-2-yl|phenyl
ester (34). 1 ¥C.0 . ON)2 (84. 6"1 e, 02217 % e ) was a¥ilédVA
o cpeftiel tea stﬂeWso tiet & 33(E:Z=18:1,1.4696 g,
2. 6680""\0?‘! a,C (IENIB) a e?‘n‘ﬁ tuf e was st cliv of
3.5 ®dys (Nzaf‘wsp efe) w te®wits ) 6 (10"1Is) A B sl eV

hiﬁ oug, a paWver | f.'m (3 x 3 &), ush g‘l t;\ 1 vapef dtlb

tie‘“{fatea\ av. s‘c fé%atesf ap o t.efesiivic evel sijca ge.
(1 5x35 5‘1) us': g8%I1 t7° ¢ at e, gave 34 (1.3980 g, 95%) as
ace ss o1.(cel tad 1 g ca. 30/3 o twe Z158%e) w1t.' T R
dvita 1 tlca“to _’oseiepd e of 33.

Toluene-4-sulfonic acid 4-[(2R,3S)-2,3-dihydro-3-iodomethyl-5-
(1E)-1-propenylbenzofuran-2-yl|phenyl ester (36).

(a)  Toluene-4-sulfonic 4-[(2R ,3S)-2,3-dihydro-3-
(methanesulfonyloxy )methyl-5-( Il )-1-propenylbenzofuran-2-yl]-
phenyl ester. M es,C (0.025 ™, 0.32 PYe) was aWWERV
Wepwise iy syi M ge te a stifc@Val Wcee c®V(0 °C) sontiol o
35 (120.0wg, 02750“!\.{)51 YRR (0.041h, 0297 %% o
¥ O1,C, 3Mh) Y .c coo -.at was § &% evelVal Wsthid g
was cel t‘j ucl of 15“\ "n‘Stufe was was.c¥Vwit. watel
a WWleW(\"lgS’\). vapoi atlo‘! o t.c seydt At .'
c E‘Wat:éiap o t.cfesilivic ove sijca ge.(1.5'x 30 &%), usﬂ 4
20%1 t7 cﬂ’e A e, save te ud e-4-suie 1c acidV4-[(2R,3S5)-2,3-
WoyWe-3-Inhioa esu .‘vyt Whetay -5-(1E)-1-pf opd y3d -
zevuf af -2- yj J y ested (120.1M%g, 85 E,y%) asa w 1te soiWW 1C
col tad cW4% @ toc Z 156 (V1 MR ). Mp 40-42'°C; [ ],

49 71 (¢ 6.59, 0‘% ;MM R (CPC., 400M¥z) o 1.86 (WY

= 1.7, 6.6Tz, 31‘1) 245 (s, 37), 29815 37), 3.71 (WY J =
5.1, 5.1, 8.9z, 1¥), 4.39 (W J = 8.4, 10.3%1z, 1¥]), 4.50 (W&
J=15.0,10.3%z, 1), 5.58 W J = 5.2z, 1), 6.08 (¥, J = 6.6,
15.6z, 1), 6.33 (WY J = 1.6, 13.77z, 17), 6.84 (W 8.271z,
1¥1), 6.97 (appaid t Was pait & ‘BB systd%, J = 8.7 ¥z,
2¥), 7.18 (s, 1 ¥1), 7.20 (W& J = 1.7, 8.3%1z, 1¥1), 7.29 (appaf & t

acid

®as paf t & ‘B systd™%, J = 8.8¥1z, 2¥1), 7.31 (appat & t ¥V
aspait & ‘BY systd%, J = 0.5, 8.1%1z, 2¥T), 7.70 (appaf & t &
aspaft & BB systd%, J = 8.471z 2¥1); "CMMR (CBC

100 M ¥z) 6 18.3 (q), 21.6 (q), 37.5 (q), 50.7 (W, 70.0 (t), 85.7 (U}
109.8 (W&, 121.9 (&, 122.6 (W, 124.0 (W, 124.1 (s), 126.7 (&, 127.8
(W, 128.4 (W, 129.7 (W, 130.0 (W, 131.9 (s), 132.2 (s), 139.7 (s),
145.4 (s), 149.3 (s), 158.5 (5); We (OFIC, cast; &%) 3024, 2937,
1503, 1490, 1360, 1198, 1176, 1154, 960, 367, 816; &5 act™wass m/z
cafvﬁ.f G, Ma™.S, 537.10122, et #537.10121.

(b)  Toluene-4-sulfonic  acid 4-[(2R ,3S)-2,3-dihydro-3-
iodomethyl-5-( I\ )-1-propenylbenzofuran-2-yl [phenyl ester (36).
Na[ (177.8M4 g, 1.186" % e ) was ad¥éiVte a stlﬂeWsuspé siol
o 5 pewdd (0.1681 &g, 2571?‘1\.%51 Wte a e-4-sufet 1c
acidV  4-[(2R,395)-2,3-W. y¥e-3 (‘net al esu 0‘! y #5 yhet 5-
(1E)-1-piepd y 3,8 i:‘y Rj .‘v Owyé

op yJ‘ ze uf o ] y. estei (Cot tal ¥ g4% @& Z
1s%eh) (120.17%g, 0.2334M % 0 ‘!e 0.26™0h).Y .S tde
was f e 1% clVevel ¥ 1g t,a fwe ocoo a Wt a F de foug

J| e se Vé tay %V

a padver Ce jte (3 >< 1 5¢ Vapoi atld ot

cuf ‘Watogap o ti’efesﬂiﬁe ovdl s1 fea ge 1 5% 30 &%), usy g
5 8%‘\ 7 LSS al e, gave 108YW¢ 36.
=Ivﬂ%t teloYWé 1s ¥ it to felictiot B feusH g g %e

wodl ff cate@Vinit, £ powdd . Y .is & udéryate 12, was t_’dade
fe;ﬁceWusﬂ g pu35‘1 ¥ (see atel). !

I & etud Spdtha t, speciFca ?/ Wsigh clVte piepafe tue
10¥Wé, M al (566 0"| s 3. 776'"\0 was alWE o c pef tie} tea
stkt ciso ntiot o te nd e-4-su 0! 1c acidM4-[(2R, 3S) 2,3-W. yWe-
3- f\etm‘! esu o‘!y ‘Sy’\et_ 5 (1E)-1- pfope‘! é!zﬂufc;! -2-

17 std (a .,atc cel fa;ﬂ V6% @ Z 1sJ‘1e§) (403.5Mn g,

8 1"' ° f! g?"\ ?3'\!5)‘ e"n‘itufewas?e ool 1.5
a_.swedVte coo a WY teWw1t Ac (10"\Ib)"i '\fi.tu?e
was st_'ean. wated (1 x 5":‘») satuf ate@Vaqueceus Ma, S,

This journal is © The Royal Society of Chemistry 2008
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soytiol (1 x SP4h), &t Wafd e (1 x sms), WieW™ ¢S, A W
evapet ate® T as. cdf “\dtt&f ap o t ¢ fesilvie ovel s1ica ge
(2 x 30 &%), ust g 1ol ¢ 5! e, gave 36 (421.1M g, 8%)
asacofijss 011W_’1c CJ tad 3/6%01 tue Z 156 ek (71 N\'{?)

|5 2 (¢ 5.97, ); I R (o‘b , 400M ¥1z) 5 1.88
(WY J = 1.4, 6.6%z 3r1) 1z 47 (s, 371), 3.34 (WY J = 9.7, 9.7¥1z,
1¥1), 3.53 (W J = 4.0, 10.2¥1z, 1), 3.54 (WY J = 4.0, 4.0,
8.9%1z, 1¥), 5.49 W J = 4.3¥z, 171), 6.10 (W4, J = 6.6, 15.6¥1z,
1¥1), 6.36 (WY J = 1.2, 15.8¥1z, 1¥1), 6.85 (W J = 8.271z, 1 ¥]),
6.98 (appaid t Was paft @ BB systd%, J = 8.7 ¥z, 2 ¥),
7.21 (s, 1¥1), 7.24 W J = 8.3%1z, 1¥), 7.32-7.36 %, 4¥1), 7.73
(appafd t Was paft e ‘BB systdw, J = 8.2 ¥z 2 ¥); BC
Ml R (GIC,i, 100M ¥1z) 6 9.7 (1), 18.6 (q), 22.0 (q), 53.4 (¥, 89.3
(W, 110.2 (W, 122.1 (&, 122.8 (W, 124.2 (@, 127.0 (W, 128.0 (W,
128.4 (s), 128.8 (WY, 130.1 (WY, 130.5 (&, 132.2 (s), 132.7 (s), 140.3
(s), 145.6 (s), 149.6 (s), 158.6 (s); Wy (C’C4i cast; &%) 3021,
2913, 2851, 1597, 1502, 1489, 1374, 1245, 1198, 1177, 1154, 1093,
966, 862, 551; & acttass m/z cafmﬁof Co 31, 1M e, S 569.02540,
fout W569.02546.

Toluene-4-sulfonic acid 4-[(2R,3.5)-2,3-dihydro-3-methyl-5-(1E)-
1-propenylbenzofuran-2-yl|phenyl ester (37). I}N (7.9 g,
0.048M9% ¢ ) was alWéWVte a stifclVse utiot & o udé 10WVE 36
ftd™ '\esyane (0.1201 g) at WassheWVte e 0.233M %o ] at W

Bu:SHFL (009780, 0.3 %e) 3 T e (3. 6"\Is) Y .eteactiol
vesse was LS eWt eioug. v wit az a . d eatf}\’ A el
l ty ueH\f z?! vt a t e

yat set at %0 C. Feat? g'was ¢
by, fﬂluf ewasa fweWto cee. | vapetatiel & the se v& t 5! 4
E‘\atog‘apu'y o t e?em e ovedt 10% KF Lo ca £ 32 (1. g‘

30 &%), ust g 5 8% c— Sale (ha®hd t entiel ), gave al
¥ sepaf aye7: 3"\1‘5tufe o staf 1 g 1oWvaé at W37 Y Lsta i tufe
was' e- suq ectelie toc ayove cot Wtiel S us‘l £Bu,S Ti'(O 08 )
i Me (3 6t ). C, i‘\ ategt ap d u?é"n atef 12, 0t W&
tee sdhe cot Wil s as ayeve gaveg7 (67.0M g, 68% evel } steps
YA the"\esy te).

I a' Dok evet ciictiol pf eccivie, 5 t. B (1§ Y,
3400 34PN e ) was aHWWWolese Ly syt M ge te a stlﬂeW
A Woe fW(O C) se ntie! @ 36 on.taf! e¥Wia t.e phecedi e e fw
(923 4tye, 1.690M%e ) ¥ YTIF (10MB). Y <6 1ce yaty was ?t

ce yut? etfec a? geWz;! Wsthf ¥ g was cet t uc#ief 3.5 .
Watj (0.5M%h) was aHWW!o wedViyy aqueeus Ma YT (1 M
i) a WY a yFL, (1.5, 0%)‘i i tuf e was stﬁieﬁoﬁ
5! aHtho‘! a Zg“‘! a WM. é pal titiel e@Vietwed watet (10M%h)

t,"(ZO"l‘\Ib)‘i eoiga IC p.ase was was edvit. watel (1 x
10"|Ib) a Wuj‘! e (1 X 10"\Ib) 1eW(§'{ gS"4) a Wevapef ate®V
f c fé%atesf ap o tiefesﬂﬁe ove sijca ge.(2 x 35 &%),
usi I3 ;!Szf! cal W‘ug 13(V'=| t’ c—aSal e, gave §7 (697.9%% g,
98%) as a cofi fss 01 1c. cob tall cV3% @ tuc Z 1séNd (¥l
MR R ): [0]2 —59.93 (c 2) céh C,); FIMp R (Q}C1,400Mﬂz)
01.42(WJ =697z 37), 1.86 M J = 1.7, 6.6%1z, 3¥7), 2.45 (s,
371), 3.34 P%, 171), 5.12 (W J = 8.471z 171), 6.09 (@4, J = 6.7,
15.7%1z, 1), 6.36 (W J = 1.7, 15.7¥1z, 1¥), 6.77 W J = 8.8¥1z,
1 ¥1), 6.99 (appafd t Was paft o A ‘BB systdn, J = 8.7 Flz,
21’{) 7.12 (s, 1¥1), 7.12-7.13 bW, 1¥1), 7.32 (appaf & t @Vas paf t
‘BB systd™, J = 0.7, 7.9%1z, 2¥1), 7.33 (appaf & t s pan
‘B systd%, J = 8.4%1z, 2¥1), 7.72 (appat & t Was pak t &
BB systdh, J = 8.4¥1z 2¥); "CNMR (CPC ., 100M Fiz) o
18.3 (q), 18.4 (q), 21.7 (q), 45.6 (W, 91.7 (&, 109.3 (&, 120.8 (W,

p AA
AA

Soud #266.13042. ¥ hC & a ysis [C ﬁai

122.6 (W, 123.3 (W, 126.4 (&, 127.2 (&, 128.5 (&, 129.8 (&, 130.6
(WY, 131.6 (s), 131.8 (s), 132.4 (s), 140.0 (s), 145.4 (s), 149.3 (),
158.1 (s); wa (OF1,C cast; @‘r]) 3021, 2962, 2928, 1598, 1503,
1486, 1375, 1243, 1199, 1177, 1154, 1094, 968, 868; SactM™ass
m/z cacliel CF1,Na™,S 443.12875, 5 eud #443.12864.

‘i <1s" atef 1a .‘was t.ﬁe‘i & pescite the actiel e ¥ UC%(l' e )N

asu WS:

(1. _'CN)Z 21M% e 0. 55"f‘|oiswas aluedd o e pef tioh te
astlﬂe&fs tiel @ 37 (0.281™% g, 0.667 %o ) ¥ OF1,C, (3TNh)
A Wi tuf e was st f il of 48 . (Nz af‘msp de) W%l eWKmt
(A !IONIL) a Wf“{eﬁeWt Eoug a paWo\ 7 1s1.(3'x 3 J‘\)
usf! g1 ;1 vapef atiet e t e' ate at We as c ij\atogi %wy
o t.c ieswﬁe ovd sijca ge x 35 6‘\5 usf! g S%HI t

e‘iaa e, gave 37 (0. 20745’\ g, 4% 1™ tic 108W¥) as a cofi fss
ol‘Iﬁee o thlsJ‘\ef (‘HN?{? 400\‘4[1:'12)

Toluene-4-sulfonic acid 4-[(2R,3.5)-2,3-dihydro-3-iodomethyl-
5-(1E)-1-propenylbenzofuran-Z-yl]phenyl ester (36). TWiddze

(20.6" g, 0.303'*!\.? Yo swelly T . (42.6Mg, 0.162M % e
a Wt_'e‘q 1, (46.9M% g 0.18 ‘3 was a¥@é#Me a stif clise ntiel
@ 35(74.0M%g, 0. 170'*!\ b M e 3Mh). Y Letwis tuf ¢ was

eateMthO Clet 1.5 & a werocn Ac(l(f‘ﬂs)
was aWWéVa) WVt e?‘| fiiuﬁe was Was clVwit sa1u§ atedVaqueeus
Ma,S 7, se ntiel (2 x 5Pi) A WMM &S A)ﬂ vapef atie! o
tu,e S.T\; 5W'Q.Sh ?J‘\at\/éi ap.y & thefesﬂﬁe ovel 511ca ge
(15 x 30 &%), udh gl o c-ocial e, gave 36 (75.9Mg, 82%)
as a ce SO W1t spectfa_ Wita 18 tica . te t.ese fepef tedV
s ki 3 i 1l

4-[(2R,3R)-2,3-Dihydro-3-methyl-5-(1 E)-1-propenylbenzofuran-
2-yllphenol [(+)-conocarpan] (1). Na(\"lg) (A 1ce, 10% Ma,
868.9M% g, 3.779"?\0 Ma) was AWV o ¢ pef tiel ' te a stf§ edV
sufm.‘v o séhdica.y pufe 37 (197.0™g, 0.4685 M\.‘% b
80% W Y1 (8"\Ib) a; Wt g was cel t} ucWeve 124 t
sottlo‘f was tod Wécal te@ifd™ t evg, a! teWw1t Watd
(1074 1), Y Ae’lu‘stufe was & tf acte Wltk 7 (r X IO’WIL) Wy
W.IC, stage tu’e aqueeus ?yef wastee ou pfo?vﬁct Z'i hC cet o
sijca, 30%=| c— &al e). Y e cdnid civet gt 1c e‘S fiacts wele
was.clwit u_if! cal Wlew £57,).1 vapef atiel @ t.cseyd t

H&) .Ehatogiadp '}/\o\ tec fesilvic evel sijca ge. (1.5 x
25 J“) L'ls‘sgo 15% e‘!a?!e gavel(119$?‘|g, 5%) as
aw, ite, dysta e se W"\p 120-123 °C [it 4 133-135 °C;
124- 126 °Cl; 1] —99.7 (¢ 1.03, M YY), t4 [aly +122 of
W ot otaly c.‘v ecat pal ) (¢ 1.03, M ¢ ¥I); V1 e R (ch,i
500 M ¥1z) 6 1.40 (W J = 6.8 ¥z, 3¥1), 1.86 (W J = 1.6, 6.6z,
3¥7), 3.37-3.43 %, 1 ¥1), 5.00 (s, 1 ¥1), 5.08 (W J = 8.9%1z, 1 FI),
6.09 (W, J =6.6,15.6Mz 1), 637 WJ = 15.21‘{2, 1), 6.76
WJ = 8.1z, 171), 6.83 (appaf & t Was pait & BB systd™,
J = 8.5¥z, 2¥), 7.12-7.14 I%, 2¥1), 7.30 (appat & t Was paft &

‘BB systd™, J = 8.5z 2F]); BCMMR (O)Ci, 125 M ¥1z)

0 17.9 (q), 18.4 (q), 45.3 (W, 92.7 (&, 109.3 (W, 115.5 (W, 120.8
(WY, 123.1 (W, 126.3 (&, 127.9 (W, 130.8 (&, 131.3 (s), 132.4 (),
132.9 (s), 155.7 (s), 158.3 (8); ves (O‘IzCﬂi cast, W 1cf escepe; %)
3395, 3022, 2962, 2928, 2882, 1614, 1517, 1487, 1240, 1202,
1171, 964, 831; S actt™ass m/z ca W o C M, 266.13068,
P ce f“‘v (0.46 x
15.0 &%); 95:5 Leptal e—1sop§ opa! o oW ate I™IMNG 15 40 °C;
Wtectiol  at 287 Wy fetd tieh tfkes 74090 A W10.9Mw) ]
svweWt_qat th'e cé™ poﬁ! W?aWS! ce @ 98%.
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Second route

Toluene-4-sulfonic acid 4-[(1.5' ,2R)—1-§4-f0rmy] -2,3-dihydroxy-2-
iodophenoxy)propyl]phenyl ester (41). 1 peSy afo_o 23b (e? =
98.9:1.1) (1.8694 &, 5. 8350"?\.3 was WGV of ° poﬁ tiol te
a stff cWVal W cate®V(sal W-.at 0 °C) se %ltl;f o 4-yWes y-
3-10¥,d zaf& W (2.6359 g, 10.628 e ? ¥ atwStufe o
aqueeus Ma” Y1 (1 M | 5.8™Wh, 538 M“.t A Wwated (6Th).
Stff ¥ gat 70 °C was cet ti uc¥ief 2.5 N i tfe was a_pwedV
te cee.al Wwas tud peu clVi te aqueous‘\“a (1 M 10 ).
Y he aqueeus p.ase was e‘ﬁﬁacteana 7 ) Wee C“\ 1:! 2 Y
dgﬁ! 1c e‘ﬁﬁacts wele was.edVwit -j‘! e 5! WWle'W(\“[ gS’\)

vapet atiel @ t e soyd t at We ?J\atogﬁa ot e
§ esidvie ovei s1jca ge (2.5 x 358%), us‘! g5 80% ae‘Sa‘! e
cet ta ‘! gt (ca. 3 Weps pd 100M%b) (sf aW¥d teliltla 3 gave
41 [2.1124 g, 64%, of 83% yasc@Vel fecevele®23b (436.8M%g,

23%)] as a wulite, dystaﬂ\ e 501W"|p 55-58 °C; [aly —39.52
(¢ 5.69, OFIC 5); FINMRY(CPCY, 400 M Fz) 5 2.33 (4f s, 1¥71),
2.45 (s, 37), 375 (f s, 17), 3.8 iZ(HWJ =3.7,11.5¥z, 1 ¥),
3.94 W& J = 5.2, 11.5¥1z, 17), 4.03-4.06 &%, 1 ¥1), 5.40 (W J =
5.8%z, 1Y), 6.64 W J = 8.6Y1z, 17), 7.03 (appa?é! t @vas paft
3 ‘BY systd™, J = 8.7z, 27), 7.30 (appat & t WVas pal t &
‘BB systd%, J = 0.6, 8.6%1z, 2¥1), 7.33 (appaf & t #as pal t &
‘BB systd%, J = 8.6¥1z, 2F1), 7.60 (W J = 2.0, 8.6¥1z, 1¥1),
7.69 (appat & t Was pat t o ‘BY systd%, J = 8.4¥1z, 2¥T), 8.27
(WJ =2.0¥z 1¥1),9.76 (s, 171); BCMMR (CPC,, 100 M Fiz)
021.7(q), 62.3 (t), 74.4 (WY 81.4 (W, 87.4 (s), 113.3 (WY, 122.9 (W,
128.2 (W, 128.3 (W, 129.8 (W, 131.7 (&, 131.8 (s), 132.3 (s), 135.2
(s), 140.9 (W, 145.6 (s), 149.6 (s), 160.1 (s), 189.2 (&; W (ODC,i
cast; $%1) 3417, 3067, 2927, 2883, 2731, 1694, 1587, 1502, 1480,
1371, 1255, 1198, 1177, 1155, 1093, 1038, 869; csactt™ass m/z
ca fw?.i C, L, NS 590.99450, 5 eud W590.99454.

AA

Toluene-4-sulfonic acid 4-[(R)-1-(4-formyl-2-iodophenoxy)allyl]-
phenyl ester (38). NaI 91.7%%g, 0.6127%%e) was ad¥é®Vte
a stftcWVse utiel @& 42 (29.5M%g, 0.04084 .i ¥ 2-qutal ot e
(2"\Is) a U\r MW tufe wasfesiSciel 4., &t . a.ewcite
cee se vef t was evapet ate&Va! .t esﬁﬁe whs paftitieh c¥V
n.etwee‘!b‘ﬁ c at Wsatuk ate¥Vaqueceus Navsv 3. Y e cé™ 1.1! eV
o st 1c Stfacts wede was,, eWw1t. uj‘! e, WieWM g57,) a W
evapet ateW T as ?J‘\atog? ap.'y o t ¢ fesilie ovel sutca ge
0.5 x 20 &%), us‘ k'}o% S Tsa e gave 38 (15. 7% g, 71%)
asal Ny o1 —8.88 (¢ 13.43, OFL,C,); FIMMR (CPC,,
500M ¥ 1z) 6 2. 4% (s, 31'{) 5.36 (WYJ =0.8, 13 4%z, 1), 5.50 (
J=0.8,17.1Mz, 1), 5.83 W J = 597z, 1), 6.05 (W J =
5.9,10.4, 17.071z, 171), 6.88 (W J = 8.5%1z, 171), 7.06 (appat & t

Was paft ™ ‘BY systd%, J = 8.6z, 2¥1), 7.33 (appaf & t &
as paft o ‘BY systd™, J = 8.5Tz, 27), 7.45 (appat & t Was
paitm ‘BY systd™, J = 8.8%1z, 2¥1), 7.73 (appaf & t Was paf t

‘BB systdy, J = 8.3¥1z 2¥1), 7.76 M J = 2.0, 8.5¥1z,
m) 8.34 (WJ = 1.9%1z 1), 9.83 (s, 1 FI); "CMMR (CPC
125M¥1z) 9 21.7 (q), 81.4 (W, 87.8 (s), 113.6 (W, 117.8 (1), 12218
(W, 127.8 (W, 128.4 (&, 129.8 (W, 131.5 (@, 131.6 (s), 132.4 (s),
136.2 (W, 137.6 (s), 141.2 (W, 145.5 (s), 149.3 (s), 160.6 (s), 189.2
(W W (OF1,C, cast; &%) 3065, 2922, 2834, 2727, 1695, 1587,
1501, 1479, 1371, 1252, 1197, 1177, 1154, 1093, 866; ¢ actt™%ass
m/z cacihel CoF L, IMa™\S 556.98902, § et #/556.98890. A .y
cachet C ¥, \S: C 51.69; ¥1 3.58; S 6.00. feut wvC 51.41;
¥13.65; S 5.92%.

w.d tie Spe W t was fepeatclvet a af gdf sca w1t" tee
Wesy ate (2 1255 ¢, 2. 94’\"\01 teeyle ?ans 65% [&f 80% n.as;.W
o fecevel c®38 (398.1M% g, 19%)).

Toluene-4-sulfonic  acid  4-[(2S5,3R)- %3 dihydro-5- formyl-3-
methylbenzofuran-2-yl|phenyl ester (39). sontiel @& Bu,STI
(0.62M% 1, 231 e ) 2 W IBM (48.1M%g, 0.29 M‘..i‘a T e
(18M%1h) was amﬁbvd 4. (syt M ge pdhp) te a stit cWal W. eateW
(80 °C) se ntiet 38 (913 4tne 1. 704'*!\.1 »P e (1@",1»)
(Nz at%esp.et 1te§ t c aWlvuel t.ehh i tuf e was ceatc®iof a
Subtod 2 .i!Wté a weWtocoo vapef atiet m’tesovét
a U\} S‘-’ !J‘\atogﬁ ap-y & eiesﬂﬁie ovdt Kf —s1 ca ge.(10%

i.3 S al ¢, gave 3 (482]6"\ g,

w/w, 2.5 x 30 &%), ush gzs% t
69%) as a g_t ye WIS [aly —50.54 (¢ 0.77, O'Cy)
L Te Yo \‘{13{2) 3 1.40 (W J = 6.9 ¥z, 3¥), 2%8

(s, 3¥1), 3.31- 331; Ps, 1F), 5.19 W J = 8.4¥z, 1), 6.88 (W
J = 8.1 ¥z, 1), 6.96 (appat & t Was paft e ‘BY systé™,
J = 8.7%z 2¥1), 7.24-7.27 P%, 4¥), 7.64-7.67 b%, 4¥1), 9.80 (s,
1¥D); BCMNMR (CPC,, 100 M¥iz) (ta'e spectfi f% s.owsta Y of
at §matic Phpul ities) 5 18.3 (q), 21.7 (q), 44.8 (W, 92"/ (W, 109.8
(W, 122.8 (W, 124.7 (W, 127.1 (W 128.5 (W, 129.8 (W, 131.0 (s),
132.4 (s), 133.1 (s), 133.4 (W, 138.9 (s), 145.5 (s), 149.6 (s), 164.3
(s), 190.5 (W; was (O‘IQi cast; &%) 2964, 2928, 1690, 1605,
1504, 1483, 1373, 1247, 1198, 1177, 1154, 1093, 867; ¢ act™ass
m/z cafaﬁ.ﬁ CoFLMa™S 431.09237,  eut @431.09242.

Toluene-4-sulfonic acid 4-[(2R,3S)-2,3-dihydro-(3-methyl-5-
(1E)-1-propenylbenzofuran-2-yl)phenyl ester (£-43) and toluene-4-
sulfonic acid 4-[(2R,35)-2,3-dihydro-3-methyl-5-(12)-1-propenyl-
benzofuran-2-yl|phenyl ester (Z-43).

(a) Use of t-BuOK. t-}u"I\ (33.0M% g, 0.294M % o ) was aWWéV
te a stff c@Vsuspd sieh @ " T Jal 1~ (129.6M% g, 0.3098M % e ‘!

N (2MN0), a Wtke"n‘ﬁtufe was stffcief 0.5..7 soyutiol o
39 (54.2M%g, 0.133 67 (1M9) was AWy Sy ) ge.
Y ceMuistufe was stﬁiei\zd 15M%% a Wt =I L (5"\Ib) was
&%W A Wie™ St e was was e@Vtwice wits wate at @Vel ce
Wltu -jf! e a‘!thWwW(\‘{ gS"4) vapef atiel e tue soydt t at W

Su' h;‘\atog?ap.'y ot e?esﬂ%e ovcl s1lca ge 1 5% 30 &%),
ust £5 IO%I t c— e‘Sef! e (sf ali te tie? ), gave 43 (33. 9"\g,
62%) as a ye. WlS Tt tesh atioh o t.’e a.) i r‘1et..y peéﬁ S
¥ tee T N\‘{‘ spectf&‘x scoweldVtee £ Z1atie te :,e 1:3;
apa?%ﬂ‘\ toisfatie WA ce, a specﬁa Wita ceffespet Weilite

osc fepef te@vayeve (ot 37 (ie. t e 97 : ;I"u‘i.tufe o t_'e sdne
}‘\ peut ¥).

(b) Use of BuLi. Bulsi(1.6M ¥ .&5ab es,0.06™% 1, 0.096" ¥ o
was aWW¢ite a stf cial Wcoe W(a °C) suspd siet of 11T
(39.5M% g, 0.0944T % e ) B Y¥f (2"0b). StEEN g was cet ty uclV
fof 15T%) @) W39 (35.7M%g, 0.0796M%e ) ¥ YT (1.3Mh pys
0.3M% as a § 1} se) was adWé@VWepwise yy syi B ge. Sthf# g was
co‘i th uctviof 2 . a) WP tufe was t e‘! qud ¢ edVi,y adevtiel

@ satuf ate®aquceusMaIC™, (0. 5"|Ib) a Wpat tl-ll.IO‘f eWn,etwea
watd (STHh) @ @ 7 (1oms) ¥ qe ofed 1o & fact was WickV
™ £5,) @ Wevapet atedV T ché™ at\o&? o t.cfesilie
ovel s1qcage (0.5 x 30 &%), us‘! g2 ?)%ﬁ oS ecel tad ¥ g
ca. 1%1 t™, gave 43 (23.2M% g, 69%) as a ye Tles.' 01] nglcw was
atwEtufc e Za WE 1sénds.

Toluene-4-sulfonic acid 4-[(2R,3.5)-2,3-dihydro-3-methyl-5-(1E)-
1-propenylbenzofuran-2-yllphenyl ester (37). {¥C (1' O“)2
(9.4%g, 0.025 M\.? was aWWédVte a stﬁfeWsoJ[ltlo‘! e 43
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(102.3P% g, 0.2433 ?‘M.{ ¥ OL,C, M), & WstFtd g was
cet t} ucWiof 23 G ’\Ib) was aWWeVa) Wt.e souitiol
was ¥ 1c ¥Vt ?oug a paWo\  otis (3 x 2 &%) ust g
(PRATN =\ vapdatl ® t.cse e‘! tab 54 ¢ f“\atogap_'yo\

tee Yesilvie evel s1 ca ge }1 x 30 &%) usf! I3 8%‘\ t” cfae‘Sa e
cl\ tad ¥ gt (ca 3 ﬁ.ps pet 100M), gave 37 (10000,
99%) as aCOfi fss ol [a] —54.15(c5.94, O Ci).ﬁ k’e'ﬂ atef 121‘i
cot tal c®3.1% @ t ele“wj ('FINWW)

7

Isomerization w1th 10-day reaction time. {¥C (!' ),
(5.3M%g, 0.0138"¥%e ) was al¥Wé®Vte a stifclVse ntiel e 43
(36.0%g, 0.0856"¥%e) ¥ OFL,C, 2MWh), & Wsthtd g was
cet t} uclVhef 10 Wys. Y.e sentioh ' was I jef edVt foug. a padVv
MT is1.(1 x 1 &%), ust g O1,C,, as ah se.1 vapef atiet e

e se V@fl a W-as cuf J\atogﬁ ap o t.cfesidiie eved sijca

Y 0.8 3089 usd ¢ 1308 %0 Tesat cooh tad B gl 0 (v

Hl’ops pet 100M% 1), gave 37 (30.5M% £, 85%) as a cofi SS @1. Wit
spectf a. ¥dta 18 tica.te t.eseiepet teWa-,ovend fstieute,
ehcept t at tue Z 1s€%d cou?\) ot e Wtecte®d tue TTMMR
spectf ¢ (403 WLz, !

4-|(2R,3R)-2,3-dihydro-3-methyl-5-(1 E)-1-propenylbenzofuran-
2-yllphenol [(+)-conocarpan] (1). ‘Wesu fo yatiel was el e Wy

esdndmet. olhas Wesch u_eﬁoi Sai st# eute: [a]p —46.5(c0.28,
\‘{"e ). ¥ AC & aysis o tke s} t etlc cet ecaf pat [C.fface
P cug:“! (0.46 x T 5.0 5‘\) 90: 10 \epti! e—1seph epal o
fate 0.67WAMYY —1; 40 °C; Wetectiot at 2101 ; fetd e tY{ es
10.69M% 1 at W12. 60"|f! ] s_'ower.'at tu'e c“npoﬁ! W_’aWa‘! cc o
88%.

Proof of absolute configuration

Toluene-4-sulfonic acid 4-[(.S)-1-hydroxyallyl]phenyl ester 45).
Mal (2.42 g, 16.1"% 0 ) was a¥lWéW e a sti | clise t10‘! o 44 (teta
piocht!i‘\ pf evieus & pef Y‘\a t,ca. 1. 6"”0 i"\e(S"\lb)

e vesse . was -us eWWlt ef! vt e"n‘Stu‘e was -u‘S cWh of

3‘ a H&}t a difweWto coo. ¥ k*‘11‘5tufe was @ tean\
C (10"||s), was eHan satuf ateWaqueousNaZSz 5 (8"\Is)
watet (8T%) af lei e (5"|Ib) WleW(\"I &S™,) a dVevapef atedV
fas.c i:\atoﬁi ap_’yu teefesidvic ovel si 1ca ge. (1 5x 30 8‘\)
usi g2 %a| Sal es CJ tad ¥ g a face (04 1% v/v) e
t™N gave 45 (279.8M%g, 57% evd 2 steps TN t.e yWely
epe’ 1¥8¢) as a ce ss o1 [aly +4.63 (¢ 0.57, O‘IC?) VL R
(CMe, 300M ¥z 5ﬁ 10 W J =3.7Mz, 1), 1.74 (s, 37), 4.62—
4.65 1%, 1 ¥1), 4.86 W, J = 1.5, 10.3 71z, 1 ¥), 503 W, J =
1.5, 17.1Mz, 1Y), 5.64 (WY J = 5.9, 10.3, 17.1 Mz, 1Y), 6.57
(appaf & t@aspaiter BB systé‘. J =8.3%z, 2¥1), 6.92-6.98
P, 4¥1), 7.63 (appaf & t Was paf t & ‘BY systd™%, J = 8.3z,
261); "CMMR (CB,, 100MFL) (twe sigh as col ci¥®d t) 5 21.2
(q), 74.4 (W, 114.7 (1), 122.6 (W, 128.7 (W, 129.8 (W, 133.4 (s),
140.5 (W, 142.3 (s), 144.9 (s), 149.5 (s); Wee (O‘{C4i cast; &%)
3533, 3400, 3068, 2981, 2924, 2872, 1597, 1500, 1402, 1371, 1197,
1175, 1154, 1093, 867; esactPhass m/z cafmfuf C X MNa,S
32‘Z 06615,5 eut W327.06657.
ttdwpts te pepate t eM osKeT estef Wy a jtef atuf EATSI Y 4
gavetWatd 1a . tat La@Ve gaf II! o4 go‘! e & td sive eplad izatieh
Wi N gtoc W vatizatiel | as thei atie & Wastel eolsl“ef swas2.3:
095(‘1‘{““’“() wel gt epa?e‘!tepo‘ﬁl alvat o & 98.9:1.1.
We wek e ot a"f te sepal ate t e ceffespel ﬂa ghacdnic af.u.
cyfa fH hC. v

Toluene-4-sulfonic acid 4-[(.S)-1-(zert-butyldimethylsilanyloxy)-
propyllphenyl ester (47). R RELEN 5% w/w, 9.7 g,
0.0047 *¥%e) was aWWé®V te a seytiel & 46 (30.3 Mg,
0.0724™ % e ) ¥ YEIf (1.8MWhv). Y.e NS tufe was stff c@Val W
WégasseiVi,y sequdl tia ‘Yevacuatf! gt.ee si ( Aouse vacull%) &t &
tue‘i it g ¥, thls sequdl ce :.e‘! gfepeateWtwme"‘ofe Y.e
M taf 0 was suff el 1£t 0 W FL (o pel ) ) W3 i adw

foug. as oitpaW(OSx 1&%) & si cage us g as

i“! se‘ﬁ vapef atie! o toe b fate gave 47 (38 LAY 99%) as a

i‘fss [a]y —26.43 (¢ 3.03, OFIC.); FIMMR (©BC., 400
Z) OO‘b (s, 371), 0.18 (s, 3¥I), 11)0 t, J =72¥%z, gﬂ),
1.03 (s, 9 ¥1), 1.72-1.88 %, 2¥1), 2.61 (s, 3 ¥1), 4.70 (appaf & t
t,J = 5.5%1z, 171), 7.08 (appaf & t Was paf t & ‘B systé™,
J = 8.6 1z 2F1), 7.36 (appafd t Was paf t o “" BB systd™,
J = 8.7¥z, 2¥), 7.45 (appat & t Was pait e A}p systd™,
J = 8.6%1z, 271), 7.84 (appat & t Was paf t & ‘B systd%, J =
8.3¥1z, 2¥1); BCMMR (CPC,, 100MT1z) 6 —5.0 (q), —4.7 (q),
9.8(q), 18.2(s),21.7(q), 25.8 (q}, 33.5(t), 75.5 (W, 121.9 (W, 127.0
(WY, 128.5 (W, 129.6 (W, 132.3 (s), 144.7 (s), 145.2 (s), 148.3 (s);
Yo (O"IC4i cast; %1) 3034, 2957, 2929, 2857, 1598, 1501, 1472,
1463, 1378, 1257, 1198, 1175, 1155, 1094, 1060, 1014; ¢ act™ass
m/z cafmﬁd 1M 2™, SS1443.16828, Y eut #443.16826.

4-[(S)-1-(tert-Butyldimethylsilanyloxy)propyl]phenol (48). Ma-
(1g) (815.0"%g, 10% Na, 3. 543’\'\.1 was adWélVte a stffc#y

qu/ sontiet & 47 (316.4M%¢g, 0.74 4’*?\.? ¥ 80% M e ¥

\Ib)‘i e-as was - us eWmt t ) WEtETY g was cel t uc#V

!d 45 tegiveac a? co ss so uet .Y e"u‘StuTewast
Wecal Wit t. ef df! ) gf Ya s Vtea sepdfatofyu?!?e.‘
cet tad ¥ g p osp ate n,unej se yitiel (I\T{f“ Ma ¥, prl 7,
AT QP (S (8;"| ). Satuf ateil’aqueous ®ajc act®(2MWh) was
t.d aWWéVal Bt.c yip asichw S tuf e was soa & ab Wsepaf atedV
Yie aqueeus ayd was €5 ﬁactean. N2 x 6P @) Wtue
cd 1:! c¥lel gat 1c €5 tf acts wef e was e nj‘! e, WiclvM gS"4)
a Wevapet ateW ¥ s_' ct$natest ap 1 e?esﬁﬁe ovel sijca
ge.(1.5x 258%), ust g0~ 20"/<=\ AC*ACK&" cs (of al¥ tentief ),
gave 48 as a ce Ss e1 (119 3"1g,' 60%) a1 W ecove:r‘ew47
(102.3M% g, 32%).7 . .' 48 aWv [a]y —19.32 (¢ 1.41, OICy)
e e R (CP, 400 \'{ﬂz) (p_’eW 010 “Y{Y ot oisef vedly 0 —0 %9
(s, 37), 0.05 (s, 37), 0.87 (t, J = 6.7 ¥z, 3¥I), 1.06 (s, 97),
1.66-1.88 1%, 211), 4.54 (W J = 5.5, 7.1%1z, 171), 6.62 (appaf & t
Was patt & ‘B systd%, J = 8.8 ¥z, 2¥), 7.19 (appafd t
WVas paft @ BB systdh, J = 0.6, 8.6 F1z, 2¥]); BC MR
(CM,, 100 M¥1z) 5 —4.8 (q), —4.4 (q), 10.3 (q), 18.4 (s), 26.1
(q), 34.1 (), 76.5 (W, 115.1 (W, 127.4 (W, 137.7 (s), 155.4 (s);
W (O‘IC4i cast; $%-1) 3349, 3024, 2958, 2930, 2858, 1614, 1600,
1514, 1472, 1463, 1361, 1252, 1059, 836; €% actMhass m/z ca fﬁd
C,FL,Ma,81289.15943, Y et #289.15935.

Trifluoromethanesulfonic  acid  4-[(S)-1-(zert-butyldimethyl-
silanyloxy)propyllphenyl ester (49). (CY ;$,), (0.07 ™,
0.4t¥%e) was dHWWWolese Wy syid ge te a stffcadval W
coo oV (—78 °C) septiet @ 48 (99.9 Mg, 0.375MH%e) @ W
| ( (0.09Mh, 0.6 jfv CFLC (18T ('t alvespade).
Stft & was co‘f th ucthet 10T 3 a! vt e! satuf atedVaqueeus
NAFIC™, (0.5Mh) was AW Y e cool g -,dt was | &% evelV
at WeeMN i tuf e was peuf iVl te a sepaf Lfy \ LI! c.col tad ¥ g
watet (5T4h) &t WOL,C, (5™h). Y eMh i tufe was s S dw
t.c ofgal ic p.ase was JVleW(\'{ gS:l4) a Wevapet atewv ¥
ch'f $Mates ap_'y o th'ef esi¥vic evel si 1ca ge “(1.5 x 20 &%), usB
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13% I t”Acf & al es col tad ¥ g a thace (0.5-1% v/v) .ﬁﬂ taN,
gave 49 (111. g’ﬁg, 75%) as a ce sS 01 [aly —21.08 (¢ 0.48,
or{c,i) MM R (C P, 400M ¥ 2)5000 (s, 371), 0.18 (s 3¥1),
0.95 (t, J = 7.4¥z, 3¥), 1.12 (s, 9¥), 1.57-1.77 b, zﬂ) 4.54
W& J = 5.1, 6.9z, 1¥1), 7.04 (appaid t Was pait e ' BB
systdw, J = 8.7%1z, 2 1), 7.18 (appaf & t WVas pait & ‘BY
systdw, J = 0.5, 8.9 ¥z, 2 ¥); "C MMR (C P, 100 M¥iz) §
—5.0 (q), —4.7 (q), 9.7 (q), 18.3 (s), 25.9 (q), 33.6 (1), 75.4 (W,
119.3 (s, F ; qua tet, J = 318.61z), 121.0 (W, 127.7 (W, 146.1
(s), 148.6 (s); W (OFIC, cast; #%-1) 2959, 2932, 2859, 1500,
1427, 1251, 1214, 1143, 890, 861, 837; ¢t act™hass m/z cafwﬁ.i
C,FLE Ma,SS1421.10872, S eud #421.10906.

(S)-tert-Butyldimethyl(1-phenylpropoxy)silane (50). 'I'WC
(10% w/w, 60.8™% g, 0.05717%%e ) was ali¥iédVte a se utiel o
49 (99.0M% g, 0248"?\037:‘! YR 0.11M%0, 0.79%%e ) ¥

‘Ac (5Mh) Y .o stht e tuf e was WgassedVyy sequel tia
evacuatl g tae » h’ﬁ ( ouse vacult™®) at We.d alittd gV, t
Pt ecedvif e l.(;'.' g EepeateWtwwe'\de k.Wog@f + Wu.a 3
was t «3 cel ¥ ectedVte £ aS @ Wstht g was c t‘! ueq\fof
e eté osd cousM™ i tlf ¢ was F %eﬁ et hug as dtpaW
(Ohg ‘1 0@\)01 s14ca ge, ush gﬁ ¥ casatd seal vapet atie! e
_'e so vd t gave 50 362 6™ g, 100%) as a ye .owis 01.i [aly —32.21
(¢ 0.66, or{ci) I MNMR (C M, 400 Ni‘ 2) 5 —0.10 (s, 3 ¥),
0.04 (s, 371), 0.87 (t, J = 7.3%z, 3¥1), 0.97 (s, 9¥1), 1.58-1.79 ™,
2¥), 451 MV J = 5.2, 7.0z, 1Y), 7.07 (tt, J = 1.3, 6.7 ¥z,
1¥1), 7.16-7.19 %, 2¥1), 7.26-7.28 %, 2¥1); BC MR (C P,
100 M¥1z) 5 —4.8 (q), —4.5 (q), 10.2 (q), 18.4 (s), 26.1 (q), 34.0
(), 76.7 (W, 126.2 (W, 127.2 (W, 128.3 (W, 145.8 (s); Wz (O‘IC,i
cast; #%1) 3065, 3028, 2958, 2930, 2858, 1493, 1472, 1463, 1453,
1361, 1257, 1104, 1086, 1058, 1013, 860, 837, 775, 699; & actM%ass
m/z cafm‘n".f C XL M2 81273.16451, eut 8273.16448.
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