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Abstract: 2-Phenylsulphonyl cyclrc ethers undergo facile displacement of the sulphonyl group by 
alcohols, m the presence of magneswn bromuie etherate and sodwm btcarbonate ua tetrahydrojhran, 
to grve good yreldr of the correspondmg acetals 

The preparation of tetrahydro-pyran and -fiuan ethers typically mvolves relatwely ~~xIx. condmons* Smce 

many functional groups may not be compatible with such mdlty. we have exammed the magnesmm bromde 

Induced hsplacement of the phenylsulphonyl moiety by alcohols under rmldly basic con&tlon& (scheme) 

These rmld condmons tolerate a wide vanety of funaonal groups mcludmg furans. ketones, esters, sdyl ethers, 

acetals, alkenes and alkynes 

SO,Ph 

R’OH, MgBrz.EtzO, NaHCOg, THF 

Scheme 
The starting 2-phenylsuphonyl cyclic ethers 1-5, were prepared in excellent yield, as previously reported, 

from lactols, lactol ethers, &hydro-pyrans, or -furans 4 Sulphone 6 was synthesised by oxldanon of the 

correspondmg sulphlde with meta-chloroperbenzolc acid (mCPBA) In a typical experiment, these sulphones 

were converted into the correspondmg acetals by sturmg m tetrahydrofuran (THF) with the reqmred alcohol, 

magnesium bromide etherate and sodmm bicarbonate, at room temperanne ovemlght (Tables 1-4) 

SO,Ph S4Ph Ph 

(1) (2) (3) 

OnRm 

AcO 
“%OzPh SOzPh ‘%O,Ph 
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PRODUCTS OF REACTIONS OF ALCOHOLS WITH 

ENTRY PRODUCT YIELD 

(7) 98% 

(81 84% 

OSf’BuPh, (9) t&ant 

4 0% ?H,, 
0 0-y-CZH (18) 99 % Method A 

5 89 K Method A 

c 0 qPh(‘) 

CONDITIONS 

Method A 

Method B 

Method A 

CONDITIONS for Tablesl-3 
Method A. 1 eq eulphone, 2 eq alcohol, 2 eq MgBr, Et*O, 1 eq NaHCO,, 

stlrred overnight at room temperature 
Method B 1 eq sulphone, 1 eq. alcohol, 2 eq MgBrl Et*O, 1 oq NaHCO,, 

stlrrod ovornlght at room temperature 

From the tables it can be seen that relahvely hmdered ternary alcohols may be used (Table 2, entry 2 and 

Table 3, entry 2) 5 Phenols w111 also react, although the yields have been less than 50% in the few examples 

lnvestlgated (Table 2, entry 13 and Table 3, entry 6). In all situations where the pyran nng adtitlonally carnes a 

subsntuent m the C-6 posmon (Table 3), one observes preferential Wualts-stereoselectty m the formauon of the 

acetal product, although the ratto of products depends on the stenc bulk of the mcommg group This 1s m 

contrast to our work on the subsmutton of the phenylsulphonyl group by carbon nucleophtles, where the 2,6- 

truns-isomer 1s usually the only product, suggestmg preferred axial attack by the mcommg nucleophile at the 

anomenc centred Our reasomng 1s that, with the oxygen nucleophlles. eqmhbratton to the thermodynamic 

nuxture of products 1s possible, and thus a stereochermcal rmxture 1s obtamed In some cases, as shown m Table 

4, glycosldatlons can be achelved, using carbohydrate denvatlves as either the sulphone or alcohol component, 

with varying degrees of success 6*7 In examples where the reactton was slow, considerable rate enhancement 

could be achelved by the use of ultrasomcahon m a small cleamng baths, or even warmmg to gentle reflux 
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PRODUCTS OF REACTIONS OF ALCOHOLS WITH 

ENTRY PRODUCT YIELD CONDITIONS 

1 (12) 92% Method A 

2 (13) 69% Method A 

3 (14) 76 % Method A 

4 (15) 90 % 

96% 

Method B 

5 (16) Method A 

6 m Method A 

7 (16) 97% Method A 

6 09) 67% Method B 

9 

10 

11 

12 

13 

(29) 67% Method B 

(21) 

(22) 

95% Method B 

64% Method A 

m 67% Method A 

(24) 47% Method B 

(2) 
BO,Ph 
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ENTRY PRODUCT YIELD CONDITIONS 

1 

70% 

tran8-cl8 

69x26 

hbthod A 

wtth sonkatkm 

2 

1 

49% 

Method B 

36% 

3 

1 

62% 

Method B 

with sonbatbn 

4 

1 

Method B 

Four days room temp 

5 

1 

Method B 

Four days room tomp 

6 

phenol (a) 

p,,oOx> (29) 

A&I+~~ox> (30) 

A.Oaox> (31) 

Aco&“eo~ (32) 

AcOaod (33) 

AcOa*eoD (34) 

AcOaoD (35) 

11 9: 

66% 

16% 

59 4: 

26% 

39% 

11 % 

Method B 

PRODUCTS OF REACTION OF ALCOHOLS WITH 
6-SUBSTITUTED TETRAHYDROPYRANYLSULPHONES 
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ENTRY 

1 

TABLE 4 

GLYCOSIDATION REACTIONS 

PRODUCT 

2 
ACZI%OLI 

(37) 

3 

OMO 

(33) 

YIELD 

70% 

9 ax 
22.78 

CONDITIONS 

Method A 

wlth sonkatlon 

76% 

eq-ax 

13 87 

hbthod B 
with sonkation 

58 % 
rq:ax 

33:67 

Method A 
at roflux 

65 % 

major prpduct 

Is aa 

Method A 
with sonkatlon 

w 53% Method B 

with sonkatlon 

CONDITIONS 
Method A- 1 eq. sulphono, 5 rq alcohol, 2 eq MgBr,.Et,O, 1 eq NaHCO,. 
Method B: 1 rq. rulphona, 1 rq. alcohol, 2 eq. MgBr*.Et,O, 1 rq NaHCO,, 

stlrred ovarnlght at room trmperature 

In summary, the above method constitutes a new, rmld, room temperature procedure for the formatton of 

tetrahydropyran and tetrahydrofuran acetals, wtth the constderable advantage of bemg weakly basic rather, than 

acidic The commercial avatlablllty of the tetrahydropyranyl sulphone (2), also increases Its appeal as a 

protectmg group reagent for alcohols 
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Soluhons were dned over anhydrous sodmm sulphate or anhydrcus magnesmm sulphate, and solvents by shmdard methods 9 The 

products were pun&d by column chromatography on Merck srhca gel 60 (Art. 9385 230-400 mesh) under pressure mung drethyl 

ether/petrol as the solvent unless orhenvrse stated. “Petrol” refers to the frachon hodmg at 40-6OT MeRmg pomts were measured 

on a Kofler hot-stage apparatus and are uncormcmd. JR spectra were recorded on a P&m-Elmer 983G spectrophotometer as bqmd 

films or chloroform solutrons JH NMR spectra were recorded m CDC13 on Bruker WM-250. Jeol GSX-270 or Bruker AM-500 

spectrometers Mass spectra were recorded on a VG Mtcromass 707OB mstrument, except for the accurate mass measurements, for 

whrch we thank the S E.R C Mass Spectrometry Servrce at the Unrversuy of Swansea Muxoanalyses were performed by the 

analyucal department of hnpenal College 

The Sulphones (l)-(5) were prepared as prevrously publrshed4 

4-O-(~cr~-Butyldimethylsilyl)-l-deoxy-l-(phenylsulphony~)-a-L-oleandrose (6).- Phenyl 4-O -(terl- 

butyldrmethylsrlyl)-1 deoxy-l-~o-a-L-oleandros~del” (333mg. 0 90 mmol) was drssolved m dtchkuomethane (20 ml) at O’C and 

treated with mem-chlotoperbenzorc acrd (OJlg. 8546,251 mmol. 2 8 eqmv ) m the presence of samramd aqueous sodmm hydrogen 

carbonate sohuron (20 ml) The reactron was stured overmght at room temperature Work-up and punfkatron by srhca gel 

chromatography (gradrent elutron. E%O petrol, 13-2 3) gave the sulphone 6 as a whne sohd (285 mg, 0 71 mmol. 79%). m p 54- 

58’C, [a]B20 -116 8 (c 102 m CHCl3). vmax (Elm) 3063,~30.2890,2855,1460,1446, 1387. 1308.1289.1249, 1206. 1141. 

1124.1081, 1059,888,837,777.730.687 and 665 cm-l, 8, (500 MHz) 0 06 (3H, s. &CH3), 0 09 (3H, s, SrCH.$, 0 88 (9H, s, 

SrC(CH3)3). 1 15 (3H, d. J 6 5 Hz, 6-CH3). 192 (lH, ddd,J 14 5 9 5 7 0 Hz, 2-HEX), 2 93 (lH, ddd..! 14 5 5 0 3 0 HZ, 2- 

Heq),318(1H,dd,J9075Hz.4-H).340(3H,s,3-0CH~),372(1H,ddd.J957050~.3-H),424(1H,dq,~9065Hz. 

S-H), 4 75 (lH, dd, J 7 0 3 0 Hz, I-H), 7 56-7 59 (2H, m) 7 65-7 69 (1H. m) and 7 89-7 91 (2H. m) (PhH), m/z 343 (M-‘Bu)+. 311 

(M-‘Bu-CH40)+ 259 (M-PhSO2)+, 243 (M-PhSG2H-CH3)+. 227 (M-PhS02-CH40)+. 201 (M-PhSt&H-‘Bu)+. 115 @brMe+)+, 

89 (C4H902)+, 73 (C3H502)+, and 59 (C3H70) +, (Observed (M-‘Bu)+. 343 1035, talc for C15Hu05SSr (M-‘Bu), 343 103). 

(Found C, 57 01, H. 8 10, C19H32G5SSt reqmres C ,5697, H, 8 05%) 

A mrxture of the sulphone (1 eqmv ). alcohol (l- 

2 cqmv ), magnesmm bromrde etherate (2 eqmv ) and sodmm hydrogen carbonate (1 eqmv ) m dry, freshly &shBed THP (5 ml/mmol) 

was surred at room temperature for 15-24 hours under argon The reachon mrxture was quenched wrth 1N NaOH and extracted wrth 

ether The combined extracts were drred (MgSO4) and concentrated m vacua Products were punBed by stbca gel chromatography 

(eluted wrth Et20 petrol, 1 15 unless stated othenvrse) 

2-(Cyclohexyloxy)tetrahydrofurnn (7) lg.- Reactton of tetrahydro-2-(phenyIsulphonyl)furan (1) (208 mg. 0 98 mmol) wuh 

cyclohexanol(0 210 ml, 200 mg. 2 0 mmol, 2 0 eqmv ), MgBr2Et20 (521 mg, 2 0 mmol. 2 1 eqmv ) and NaHCC+ (86 mg, 10 

mmol, 1 0 cqmv ), followed by standard work-up and chromatography. gave the a&al product 7 (164 mg, 0 % mmol. 98%) as a 

colourless 011, vmax (Elm) 2922,2850, 1726, 1459, 1259.1068 and 1023 cm-l, SH (250 MHz) 100-2 10 (14H. m, 3-H2 4-H2 2’- 

H2 3’-H2 4’-H2 5’-H2 6-H& 3 50 (IH, tf J 9 5 4 5 Hz, l’-H), 3 77-3 95 (2H, m. S-Hi.). 5 27 (1H. dd, J 4 5 15 Hz, 2-H). m/z 

170 (M)+, 141 (M-C2H5)+, 125 (M-C,H,O)+. 96 (C6HsO)+. 84 (CaHJ4)+ and 71 (C4H70)+. (Observed (M+NH4,+, 188 1650, 

talc for CloH22N02 (M+NH4), 188 1650) 

2-[2-(3-Furyl)ethyloxy]tetrahydrofuran (8).- Reactron of tetrahydro-2-@henylsuIphonyl)furan (1) (232 mg, 1 1 mmol) 

wrth 2-(3-furyl)ethanol (llO mg, 0 98 mmol, 1 0 eqmv ), MgBr2 Et20 (525 mg, 2 0 mmol, 2 0 eqmv ) and NaHCO3 (95 mg, 1 1 

mmol, 10 eqmv ). followed by standard work-up and chromatography (Et20 petrol, 1 IO), gave the acetal product 8 (167 mg, 0 92 
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mmol. 84%) as a colourless otl. v,,,_ (film) 3131.2947,2914.2879, 1456, 1348. 1324. 1184, 1160. 1122, 1094. 1067. 1039, 

979.970.873,781 and 727 cm-l, S, (250 MHz) I 75-2 07 (4H. m, 3-I-I2 4-H2). 2 68 (2H. t, J 6 5 Hz. r-Hz). 3 55 (HI, dt, J 9 5 

7 0 Hz, 5-H). 3 72-3 89 (3H. m. 5-H. V-HZ). 5 13 (1H. dd, J 3 5 2 0 Hz, ZH), 6 30 (IH, br s, 4”-H), 7 27 (1H. s, 2”-H). 7 34 (1H. 

br s, 5”-H). m/x 182 (X4)+, 123 (M-C3H70)+, 112 (A&C4H60)+, and 71 (C4H70)+. (Observed M+, 182 0943, t&H1403 M 

leqnfes 182 0943) 

[2RS(S)]-2-[3-(Ierl-Butyldipheaylsilyloxy)-2-methylpropyloxy]tetrahydrofuran (9)~ Reaction of tetrahydro-2- 

@henylsulphonyl)furan (1) (215 mg, 1 0 mmol) with (2S)-(3-rer~-butyld~phenylsdyloxy)-2-methylpropanol (660 mg, 2 0 mmol, 

2 0 eqmv ), MgBr2 Et20 (516 mg, 2 0 mmol, 2 0 eqmv ) and NaHC% (92 mg, 1 1 mmol, 1 1 eqmv ). followed by standard work- 

up and chromatography (Et20 petrol, 19), gave the acetal product 9 (398 mg, 10 mmol, Quant.) as a colourle.ss 011 and an 

Inseparable mixture of dmstenotsomers at C-2 (co 1 1). v,, (fihn) 3068. 3047.2955.2929. 1740. 1470, 1426, 1388, 1359. 

1233, 1186. 1111. 1040,998.971,931.920,823,740.703 and 614 cm-l, S, (250 MHz) 0 97 (3H. d. J 6 5 Hz, 2’-CH3), 105 

(9H, S. (CH3)3), 175-2 05 (5H, m, 3-H2 4-H2 T-H& 3 33 (0 5H, dd, J 10 5 6 0 Hz. 3’-H one Isomer). 3 44 (0 5H, dd, J 9 5 7 0 

Hz, 3(-H one Isomer). 3 51-3 66 (2 5H, m, l’-H. I’-H one tsomer, 3’-H). 3 68 (0 5H, dd, J 9 5 6 5 Hz, l’-H one Isomer), 3 79-3 87 

(2-H. m. ~-HZ). 5 08 (lH, f J 2 0 Hz. 2-H), 7 35-7 47 (6H, m) and 7 62-7 71 (4H. m) (PhH), m/z 341 (MfBu)+, 327 (M- 

C4H70)+, 211 (M+H-%I-C4H70)+. and 71 (C4H70)+. (Observed (M+H)+, 3992355, talc for t&H3503S1 (M+H), 399 2355) 

2.(1.Ethynylhexyloxy)tetrahydrofuran (lo).- Reacuon of tetrahydro-2-@henylsulphonyl)furan (1) (202 mg. 0 95 mmol) 

wrth act- 1-yn-3-ol(0 30 ml, 258 mg. 2 0 mmol. 2 1 eqmv ). MgBr2 Et20 (522 mg, 2 0 mmol, 2 1 egmv ) and NaHCO3 (93 mg. 

1 1 mmol, 12 eqmv ), followed by standard work-up and chromatography. gave the ace&11 product 10 as a separable m&ure of 

dlastereomJmers (ca 1 1) (total yield. 185 mg. 0 94 mmol. 99%) both colourless 011s Dmstereolsomer of higher Rf v,,,= (film) 

3309,292l. 2850, 1707, 1459, 1377.1260 and 1017 cm-l, 8B (250 MHz) 0 88 (3H. t, J 7 0 Hz. 6’-H3), 125-l 50 (6H. m. 3’-Hz 

4’-H2 S-Hi) 160-l 75 (2H. m. 4-H2) 178-2 05 (4H, m. 3-H2 ~-HZ), 2 38 (lH, d,J 2 0 Hz. C&H), 3 81-3 89 (2& m, ~-HZ), 

4 33 (lH, td. J 6 5 2 0 Hz. I’-I-0.5 46 (IH, dd, J 3 5 15 Hz, 2-H). m/z 196 (M). 195 (M-H)+. 167 (M-C2HS)+. 153 (M-CjH,+), 

125 (CsH130)+, 109 (C8H13)+, and 71 (C4H70)+ or (CsHtt)+, (Observed (M+NH#, 214 1815, talc for Ct2H24N02 

(M+NH4). 214 1807) Dlastereolsomer of lower Rf v,,._ (fdm) 3306.2930,2859,1459. 1378,1326.1185,1115,1086,1030 and 

920 cm-l, 8, (250 MHz) 0 89 (3H, f J 7 0 Hz, 6’-H3), 120-l 50 (6H.m. 3’-H2 4’-H2 S-Hz) 162-l 78 (2H. m, 4-H2) 178-l 98 

(3H. m, 3-H 2’-I+), 198-2 10 (IH. m, 3-H). 2 42 (1H. d,J 2 0 Hz, C&H), 3 89 (lH, td, J 8 0 6 0 HZ. 5-H). 4 01 (lH, td, J 

8 0 6 0 Hz, 5-H). 4 22 (1H. td, J 6 5 2 0 Hz. II-H). 5 28 (lH, t, J 2 5 Hz, 2-H), m/z 195 (M-H)+, 153 (M-C3H,)+, 125 

(Ct7Ht30)+, and 7l (C4H70)+ or (C5Hll)+, (Observed (M+NQ+, 214 1807, talc for C,2H,NO2 (M+NH4), 214 1807) 

Tetrahydro-2-(lanost-8.en-3-yloxy)furan (ll).- Reaction of tetrahydro-2-@henylsulphonyl)furan (1) (156 mg. 0 74 mmol. 

1 5 HplV ) with kmost-8-e.nJ-ol(215 mg. 0 50 mmol. 10 eqmv ), MgBr2 Et20 (260 mg. 10 mmol. 2 0 cquv ) and NaHCOy (43 

mg. 0 50 mmol, 10 equv ). followed by standard work-up and chromatography, gave the acetal product ll(222 mg, 0 45 mmol, 

89%) as a white sohd, (m p %-98’C) and an msepamble mixture of dmstemolsomers at C-2 (co 2 3). v,,,_ (film) 2944.2014, 

1463.1369 and 1031 cm-*, 8~ (250 MHz) 0 50-2 10 (54H. m, 3-H2 ~-HZ and all protons of steroid except 3’-H), 3 06 (0 4H, dd, J 

14 0 5 0 Hz:, 3’-H one Isomer), 3 22 (0 6H. dd. J 13 5 5 0 Hz. 3’-H one Isomer), 3 76-3 97 (2H, m, 5-H2), 5 17 (0 4H, t, J 3 5 Hz, 

2-H one Isomer). 5 27 (0 6H, dd, J 4 5 2 0 FJx, 2-H one Isomer). m/z 498 (M)+. 483 (M-CH3)+. 428 (M-C4H60)+, 413 (M- 

C5H90)+. 395 (M-C5Hg02)+ and 71 (C4H70)+. (Observed M+, 498 4437, IXIC for C34H5sO2 M. 498 4437). (Found C, 

8199, H. 1185, C34H5& reQulres c, 8187, H, 1172%) 

2.(Cyclohexyloxy)tetrahydro-2H-pyran (12) Is.- ReacUon of tetrahydro-2-(phenylsulphonyl)-W-pyran (2) (230 mg. 1 0 

mmol) wnh cyclobexanol(0 22 ml. 222 mg. 2 2 mmol, 2 2 eqmv ). MgBr2 Et20 (513 mg, 2 0 mmol, 19 ~~IIV ) and NaHCq (87 

mg. 1 0 mmol, l 0 e~mv ), followed by standard work-up and chromatography. gave the acetal product 12 (173 mg. 0 94 mmol, 

92%) as a colourless 011. vmllx (film) 2932.2855. 1449.1356. 1201, 1169, 1117, 1063, 1022. and 998 cm-t, $., (250 MHz) 1 lo- 

2 00 (16H, m. ~-HZ 4-H2 ~-HZ 2’-H2 3’-H2 4’-H2 S-H2 6’-H2), 3 43-3 52 (1H. m. 6-H). 3 59 (1H. tt, J 9 5 4 0 Hz, l’-H), 3 87- 

3 95 (lH, m. 6-H). 4 70 (lH, dd. J 4 5 3 0 Hz, 2-H). m/z 102 (C5Ht002)+. and 85 (C5H90)+, (Found C, 7179, H, 11 14, talc 

for CltH2o02, C. 7170, H. 10 94%) 
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2-(Tricyclo[3.3.1.13~7]dee-l-yloxy)tetrahydr~2~-p~an (13) le.- Reaction of tetrahydro-Z-(phenylsuIphonyl)-W- 

pymn (2) (230 mg, 10 mmol) unth adaman@no1(302 mg, 2 0 mmol. 2 0 eqmv ). MgBr2.Bt20 (515 mg. 2 0 mmol. 2 0 cqmv ) and 

NaHCO3 (95 mg. 1 1 mmol. 1 1 eqmv ). followed by standard work-up and chromatography, gave the acetat product 13 (193 mg, 

0 82 mm01 80%) as a colourless al, vmaz (film) 2906.2849.1446. 1353.1305.1200.1185.1132,1118.1102.1075,1041.1023. 

998 and 982 cm-*. S, (250 MHz) 143-l 58 (4H. m, 4-H2 5-Hz). 163 (6H. t. J 3 5 Hz. 3 x 7-H*), 165-l 93 (8H, m. 3-H2 3 x 

a-H2).212(3H,brs,3z~-H).344(1H,ddd.J1156045Hz,6-Hax)~395(1H,dt.J11040Hz,dHeq).483(1H,dd.J 

6 0 4 0 Hz, 2-H). m/z 236 (M)+. 218 (M-H20)+, 190 (M-H20-C2H4)+, 152 (CluH160)+. 135 (CtoH15)+ and 85 (C5H90)+. 

(Observed M+. 236 1776, talc for C15H.+2 M, 236 1776) 

I4S(RS)]-4-(2-(Tetrahgdro-2H-pyran-2-yloxy)ethyl]-2,2-dimethyl-1,3-dioxolane (14).. Reactron of Wrahydro- 

2-@henylsulphonyl)-W (2) (226 mg, 10 mmol) wrth (S)-2.2-dunethyl-1~-droxolane-4-ethanol (310 mg. 2 1 mmol, 2 1 

qnv ). MgBr2 Et20 (526 mg. 2 0 mmol. 2 0 eqmv ) and NaHCOg (88 mg. 1 1 mmol. 1 1 eqmv ), followed by standard work-up 

and chromatography, gave the acetal product 14 (179 mg, 0 78 mmol78%) as a colourless or1 and an mseparable mixture of 

drastercouromers at C-2 (co 1 1). vmpx @II) 2982.2939.2870, 1451. 1440, 1377. 1366, 1352. 1322, 1250, 1201. 1161, 1138, 

1123,1076.1036, 1023.989.908.866 and 814 cm-l, 8H (250 MHz) 135 and 139 (2 x 3H. 2 x s. CH(CH& 140-2 00 (8H. m, 

3”-H2 4”-H2 5”-H2 I’-Hz), 3 39-3 61 (3H, m, 6”-H 2-H 5-H). 3 75-3 98 (2H, m, 6”-H 5-H). 4 06 (1H dt, J 8 0 6 0 Hz, 2-H) 

4 12-t 25 (1H. m, 4-H). 4 55 and 4 57 (2 x 0 5H, 2 x I, J 3 0 Hz, 2”-H). m/z 229 (M-H)+, 215 (MCH3)+, 172 (M-C3H60)+, 159 

CM-C4H70)+, 145 (M-C5H90)+, 129 (M-C5H902>+ or (C5H902CH$H#. 115 (C5H902CH2)+. 101 (C5H902)+, and 85 

(C5H90)+, (Observed (M+NH4)+. 248 1862, C& for C12H@O4 (M+NH& 248 1862) 

(E)2-(3,7-Dimethyl-2,6-octadienyloxy)tetrahydro-2~-pyran (IS) fc.- Reactron of tetrahydro-2-(phenylsuIphonyl)- 

W-Pymn (2) (228 mg. 10 mmol) wuh geramol(0 175 ml, 156 mg, 10 mmol. 1 0 eqmv ), MgBr2Bt20 (521 mg. 2 0 mmol, 2 0 

eou~v ) and NaHcO3 (88 mg, 11 mmol, 10 eqmv ), followed by standard work-up and chromatography. gave the acetal product 15 

(217 mg. 0 91 mmol, 90%) as a colourless od. v,,, (film) 2939, 1440, 1376, 1200. 1117. 1077, and 1023 cm-f, 8, (250 MHz) 

142-2 15 (IOH. m. 3-H2 4-H2 5-Hg 4’-H2 S-H2). 1 59 (3H, S. 3’-Me), 165 (6H, s, 7’-Me), 3 45-3 54 (1H. m, 6-H). 3 84-3 93 

(lH, m, 6-H). 4 02 (IH, dd, J 115 7 5 Hz, II-H), 4 23 (lH, ddd. J 120 6 5 0 5 Hz, I’-H). 4 62 (IH, t, J 3 5 Hz, 2-H). 5 08 (1H. 

tt. J 4 0 1 5 Hz. 6-H). 5 35 (1H. U, J 6 5 10 Hz, 2-H). m/z 238 (M)+, 195 (M-CgH30)+, 85 (CjH90)+ and 69 (C5H9)+, 

(Observed M+, 238 1933, dC for Cf5H2402 M, 238 1933). (Found C. 75 47. H. 11 17, cafe for C15H2602, C, 75 58, H, 

10 99%) 

2-(l-Ethynylhexyloxy)tetrahydro-2H-pyran (16).- Reacuon of tetrahydro-2-(phenylsulphonyl)-2H-pyran (2) (229 mg. 

10 mmol) wnh act-1-yn-3-ol(O 30 ml, 259 mg, 2 1 mmol, 2 0 eqmv ). MgBr2 Et20 (518 mg. 2 0 mmol, 2 0 eqmv ) and NaHCO3 

(84 mg, 10 mmol. 10 cqmv ), followed by standard work-up and chromatography. gave the acetal product 16 as a separable mrxture 

of drastereorsomers (ca 1 1) (total yreld, 205 mg, 0 97 mmol, 96%). both colourless 011s Dmstercersomer of hrgher Rf vmax 

(film) 3306.2939.2867, 1465. 1440, 1377, 1353. 1259, 1201, 1183. 1158, 1126, 1115, 1077, 1037, 1022.980.907, 870. 815, 

656 and 624 cm-l, 8, (250 MHz) 0 90 (3H. t, J 7 0 Hz, 8’-I-L& 120-l 40 (4H. m) 140-l 67 (6H, m) 167-l 88 (4H, m) (3-H2 4- 

H2 5-H2 2’-H2 3’-H2 4’-H2 S-H2). 2 37 (IH, d.J 2 5 Hz, C&H), 3 52 (IH, ddd, J 110 60. 5 0 Hz, 6-H). 3 80 (lH, ddd, J 

11 5 8 0 3 5 Hz, 6-H). 4 40 (lH, td, J 6 5 2 0 Hz, 1,-H), 4 67 (lH, f J 3 0 Hz. 2-H). m/z 209 (M-H)+, 181 (M-C2H5)+. 139 (M- 

C5H11)+. 109 (CsH13)+. 101 (CgH902)+. 85 (C5H90)+ and 67 (C5H7)+. (Observed (M+NH4)+, 228 1964. talc for 

C13H2eNC2 (M+NH4), 228 1963) Dmstercersomer of lower Rf v,,, (film) 3306.2941.2859. 1465. 1452,1440,1379,1351. 

1334, 1320. 1260, 1201. 1184. 1117, 1078, 1051. 1023,981,910.870.816,652 and 623 cm-l, 8B (500 MHz) 0 89 (3H, t, J 7 5 

Hz. 6’-H3), 1 27-147 (4H, m) 140-I 50 (2H, m) 150-l 65 (4H. m) 165-l 78 (3H, m) 180-I 90 (19 m) (3-H2 4-H2 5-H22’-H2 

3’-H24’-H2 5’-H2), 2 43 (lH, d,J 1 5 Hz, C=CH), 3 53 (1H. ddd, J 115 4 5 10 Hz, 6-He@, 4 01 (lH, ddd, J 115 9 0.3 0 Hz, 

6-Hax). 4 27 (lH, td. J 6 5 2 0 Hz. Y-H), 4 74 (lH, t. J 3 5 Hz, 2-H). m/z 209 (M-H)+, 181 (M-C,H,)+, 167 (M-C2H30)+, 139 

(M-C5Htt)+. 109 (C&3)+. 101 (C5Hg02)+, 85 (C5H90)+ and 67 (C5H7) +, (Observed M+, 210 1620, talc for C13H2202 M, 

210 1620) 
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[2RS(S)]-2-[3-(terf-Bntyidipbenyisiiyioxy)-2-methyipropyioxy]tetrabydro-2~-pyran (17).- ReactIon of 

tctrahydro-2-@henyisulphonyi)-W-pyran (2) (225 mg. 0 99 mmol) with (2S)-3-(fe~-butyid@enylsdyioxy)-2-methylpropsnol 

(660 mg, 2 0 mmd. 2 0 qurv), MgBq Et20 (514 mg. 2 0 mmol, 2 0 qmv) and NaHCf& (% mg, 12 mmoi, 12 qmv ), 

followed by standard work-up and chromatography, gave the aceIal product 17 (410 mg. 0 99 mmoi. Quant.) as a ~1ouries.s OII and 

an mscparable mutun of mmrners (cu 1 1). v_ (film) 3068,3047.2931,2807,1740. 1588, 1468, 1426, 1387, 1359, 

1260. lm. ll84,1169. i 112.io7g. 1060~1033.976,903.869.823.740,703 and 614 an-l, $+ (500 hfHz) 0 98 and 100 (3H. 2 

x d, J 7 5 Hz. 2’-CH3). 1 05 (9H, s, (CH&). 146-l 62 (SH, m. ~-HZ 5-H2). 1 64-l 71. (1H. m, 3&1x), 1 75-l 85. (lH, m, 3- 

He& 195-2 05, (1H. m. 2’.H), 3 35 (0 5H, dd. J 9 5 5 5 Hz. 3’-H one Isomer). 3 45 (0 5H. dd, J 9 5 7 0 Hz, 3’ one Isomer), 3 46- 

3 60 (IH, m. CHq). 3 60-3.68 (2 5H, m, 3’-H V-H one isomer I’-H). 3 77 (0 5H, dd, I 9 5 6 5 Hz, II-H one isomer), 3 83 (0 SH, 

ddd.J1158530Hz,dHaxoneIsomer).386(05H,ddd,J1158530Hz,dHaxonersoma).457(1H,dd.J8520~,,2- 

H), 7 33-7.45 (6H, m) and 7 54-7 6 (4H. m) (PhH). m/z 313 (M-C5H90CH2)+. 271 (M+H-‘Bu-C5H90)+, 241 (M+H-‘Bu- 

C5H902CH2)+. 227 (CH$H2OSlPh2)+, 199 (P~~SIOH)+. 85 (C5H90)+ and 69 (C5H9)+, (Observed (M+NH,$+. 430 2777, 

talc for C~H4#O$ (M+NH4). 430 2777) 

2-(4.Chiorobutyloxy)tetrahydro-2EGpyran (IS).- Rcacuon of tefrahydro-2-(phenylsulphonyi)-W-pyran (2) (231 mg. 10 

mmol) W&I 4-chioro-l-butanoi (0 17 ml. 185 mg, 1 70 mmoi. 17 qmv ). MgBr2 Et20 (516 mg. 2 0 mmol, 2 0 qmv ) and 

NaHCq (85 mg. 0 99 mmol, 10 qmv). followed by smndard &-up and chromatography, gave the acetai product 18 (191 mg, 

0 99 mmol, 97%) as a colourleas oil. vmu (film) 2940,2868.1441. 1351,1276,1260,1200, 1136, 1120, 1076,1034, 1022.986. 

906.869.814 and 651 cm-l, 8, (250 MHz) 148-l 95 (IOH. m, 3-H2 ~-HZ ~-HZ 2’-H2 3’-Hz). 3 42 (lH, dt J 9 5 6 0 Hz, I’-H), 

3 46-3 56 (1H. m. 6-He& 3 58 (2H. t, J 6 5 Hz. 4’-Hi), 3 77 (lH, dt, J 9 5 6 5 Hz, II-H). 3 85 (1H. ddd, J 115 7 5 4 0 Hz, 6- 

Hax). 4 58 (1H. t, J 3 5 Hz. 2-H). m/x 191 (M-H) +, 157 (M-Cl)+. 149 (M-C2H30)+. 134 and 136 (M-C,H,O)+. 115 (M- 

C3H,Cl)+, 101 (M-CqH&l)+. 91 and 93 QH&l)+, 85 (C5H90)+ and 69 (CsH9)+. (Observed (M-H)+, 1910840, talc for 

C9H&@ (M-H), 1910839). 

frans-1,2-B~s-(tetrahydro-2H-pyran-2-yioxy)cyclohexaae (19)~ ReactIon of tetrahydro-2-@henylsulphonyl)-2H- 

pyran (2) (486 mg. 2 2 mmol. 2 2 qmv) wtth rrcms-1.2-cyciohexanoi (113 mg, 0 97 mmoi). MgBr~E~O (769 mg, 3 0 mmol, 

3 1 qmv ) and NaHC03 (171 mg, 2 0 mmoi, 2 1 qmv ), foliowed by standard work-up and chromatography, gave the dmcetal 

product 19 (171 mg, 0 65 mmol, 67%) as a coiourless od and an mseparabic mlxturc of dmstcrco~mcrs. vmllX (film) 2936.2869, 

1448. 1362, 1200, i 117. 1066, 1033. 1020.989,903,868 aod 814 cm-l, $ (250 MHz) 1 10-l 40 (4H, m) 143-l 95 (14H. m) 

198-2 10 (ZH, m) (~-HZ ~-HZ ~-HZ ~-HZ 2 x 3’-H2 2 x 4’-H2 2 x 5’-H2), 3 39-3 78 (4H. m, 1-H ZH 2 x S-H). 3 80-4 19 (2H, m, 

2x6’-H),479(067H,dd.54530Hz)486(067H,brs)495(067H,dd,J5030Hz)(2x2H),m/2284~~.226(M- 

C3H60)+, 199 (M-C5H90)+. 101 (C5H90$, 96 (C6H80)+. 94 (CaHaO)+, 85 (C5H90)+ and 71 (C5H1 ,)+ or (C4H,O)+. 

(Observed M+. 284 1988. caic for r&H2804 M, 284 1987) 

2.(2-(3-Furyl)ethyIoxyJtetrahydro-2H-pyrn (zO).- Reaction of tetrahydro-2-(phenylsulphonyl)-2Wpymn (2) (228 mg, 

10 mmol, 10 qmv ) with 2-(3-furyl)ethanoi (I 10 mg. 0 98 mmoi). MgBr2 Et20 (513 mg, 2 0 mmoi. 2 0 qulv) and NaHC% (86 
mg. 10 mmol, 10 qulv ), followed by standard work-up and chromatography (Et20 petrol, 1 12). gave the ace&l product 20 (129 
mg, 0 66 mmol. 67%) us a colourless 011. v,,,~ (film) 3131,2941,2868, 1498.1439, 1382. 1351,1260, 124W,l182. 1160.1136, 

1120, 1078,982,965,907,873,816.781 and 729 cm-l, 8, (250 MHz) 146-l 90 (6H. m, ~-HZ ~-HZ 5-H& 2 73 (2H. t, J 7 0 

Hz, 2’-Hz), 3 44-3 55 (iH, m, 6-Heq). 3 56 (IH, dt, J9 5 7 0 Hz. i’-H). 3 83 (iH, ddd. J 110 7 0 4 0.6~Hax), 3 90 (1H. dt, J 

9 5 7 0 Hz, V-H). 4 62 (IH. I, J 3 5 Hz, 2-H). 6 32 (IH, s, 4”-H), 7.28 (IH, s, 2”J-I). 7 35 (lH, s, SW-H), m/z 196 (M)+, 166 (M- 

CH20)+, 149 (M-CH302)+, 137 (M-C3H70)+, 135 (M-C2H502)+, 112 (C6H802)+. 101 (C5H902)+. 95 (C,H,O)+, 85 

(C5$0)+, 81 (C5H50)+ and 67 (C4H30)+. (Observed M+. 1% 1099. talc for CIIH,& M. 1% 1099) 

2-(Benzyloxy)tetrahydro-2H-pyran (21) I=.- Reacuon of tetrahydm-2-(phenylsuiphonyl)-2H-pyran (2) (231 mg, 10 

mmol, 1 1 qw ) with benzyi alcohol (0 10 ml. 105 mg. 0 97 mmol). MgBr2 Et20 (511 mg, 2 0 mmol. 2 0 qmv ) and NaHCq 

(89 mg, 1 1 mmol, 1 1 qmv ), followed by standard work-up and chromatography (Et20 petrol, 1 12). gave the acetal product 21 

(178 mg, 0 93 mmol95%) as a colourless 011. vmUl (film) 3062,3029,2940,2X68. 1450, 1439, 1383, 1350, 1262. 1201, 1183, 
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1155,112O. 1078,1057, 1026.976,906.870,810.736 sod 699 cm-*, s, (250 MHz) 140-2 00 (6H, m. 3-H* 4-H2 S-Hi). 3 51- 

3 62 (1H. m, 6-H). 3 884 02 (1H. m, 6-H). 4 51 (lH, d. J 110 Hz, PhCH). 4 73 (US, t, J 4 0 Hz, 2-H). 4 81 (IH, d, J 110 Hz, 

PhCH). 7 22-7 40 (SH. m. PhH), m/z 192 (I@+. 146 (M-C2H60)+. 101 (CgH@+, 91 (C,H,>+ sod 85 (CgHgO)+, (Obsezved 

M+, 192 1150, talc for C12Hla02 M, 192 1150) 

5-(Tetrabydro-ZH-pyn-2-yIo~)pen~n-2~ne (22)~ Reaction of ~~yd~2-~henylsuip~onyl)-2~-~ (2) (226 

mg, 10 mmol) with S-hydroxy-pentaae-l-one (201 mg, 2 0 mmol, 2.0 eqmv ). MgBr2 Et20 (508 mg, 2.0 mmol, 2 0 eqmv ) and 

NaHC% (89 mg, 1 1 mmol, 11 eqmv ), followed by standard work-up and chromatography @atbeat elmon, Er$.l petrol, 1 lo- 

1 s), gave the acetal prodoct 22 (156 mg, 0 84 mmd, 84%) as a colourless od, v_ @ii) 3512,2942,2869, 1709,1439,1354. 

1200. 1164, 1136. 1120,1076. 1034,974,906.870 and 814 cm-l; 8~ (2!jO MHz) 145-l 91 (8H. m, 4-H2 3’-H2 4’-H2 5’.H2), 

2 13 (38 s, 1-H3). 2 52 @H. t, J 7 5 Hz. 3-H& 3 38 (lH, dt, J 9 5 6 0 Hz, S-H), 3 42-3 52 (lH, m, 6-H). 3 71 (lH, dt. J 9 5 

6 5 5-H). 3 77-3 86 (lH, m. 6’-H), 4 53 (IH, f J 3 5 Hz, 2’-H), m/z 101 (C5H902)+, and 85 (C5H90)+, (Observed (M+Mi4)+. 

204 1596% cak for CtoH~NO3 (M+NH4), 204 1600), (Found C, 64 78, H, 9 97, talc for C10Ht8Q, C!. 64 49, H, 9 74%) 

2.(Dlpbenylmethyloxg)tetrahydro-2H-pyran (23)ld.- Reactmn of tetrahydro-2-@henylsulphonyl)-2ff-pyran (2) (227 mg. 

10 mmol) with l.l-d@enyhnetbaool(l86 mg, 10 mmol. 10 eqmv ). M@r2.Et20 (521 mg, 2 0 mmol. 2.0 ~UIV ) and NaHCq 

(91 mg, 1 1 mmol, 10 eqo~v ), followed by standmd wo&op aod my, gave the aceml pmdoct 23 (179 mg, 0 67 mmol, 
67%) as a colourless sobd, m p 55-57’C. vmax (film) 3058,3026.2939,2869, 1490.1448. 1200,1183,1118,1077,1020,976, 

908.762.742 and 700 cm-l, S, (250 MHz) 140-2 00 (6H, m, 3-H2 4-H2 5-H& 3 42-3 54 (1H. m. 6-H). 3.82-3 92 (lH, m, 6-H), 

4 66 UH, t, J 6 5 Hz, 2-H). 5 80 flH, s, Ph2CH), 7 14-7 40 (IOH, m. PhH), m/z 268 (M)+, 222 (M-C2H60)+, 184 

O?b$HOW+, 167 (Ph$W+, 105 (PhCO)+, 85 (CsH90)+ and 77 Cph)+, (Observed M+, 268 1463. talc for CtsH2002 M, 

268 1463), (Found C, 80 67, H, 7 69, cak for C18H2002, C. 80 56. H, 7 51%) 

Tetrahydro-2-(phenoxy).2If-pyran (24) If.- Reaction of tetmhydro-2-@henylsulphonyl)-W-pynm (2) (230 mg. 10 mmol, 

10 eqmv ) with phenol (94 mg, I 0 mmol), MgBr2 Et20 (527 mg. 2 0 mmol. 2 0 eqmv ) and NaHCO3 (87 mg, 10 mmoi, 10 

Wmv 1, followed by standard warlr-up and chromatogmphy. gave the acecal product 24 (84 mg, 0 47 mmol, 47%) as a coloorless ml. 
vmax (film) 3063, 3037,2942,2872,2850, 1587, 1491. 1450, 1439, 1387. 1355, 1288, 1232, 1202. 1182. 1172, 1123, 1111, 

1077, 1038. 1021,1000,964.921,872,810 and 690 cm-t, SH (250 MHZ) 158-l 73 (3H, m) 1 83-l 90 (2H. m) (3&1x 4-Hz 5- 

HZ), 196-2 06 (lH, m, 3-Heq),3 61 (lH, ddd, J II 5 5 5 4.0 Hz, dHeq), 3 93 (IH, m. J 11.5 9 0 3 0 Hz, 6-Hax), 5 43 (lH, t, 

J 3 0 I-k 24% 6 95-7 09 (3H, m) and 7 24-7 32 (ZH, m) (PhH), m/z 178 (M)+, 184 (PhOH)+ and 85 (C5H90)+, (Observed M+, 

178 0994. talc for CtlH1402 M, 178 0994) 

Tetrahydro-2-me~oxy-4-phenyl-2H-p~an (25).- Reachon of ~~un~-~~~y~-2-phenyi-6-~henylsuIphonyl)-~-pyran 

(3) (302 mg, 10 mmol) w&h methanol (81 ~I,64 mg, 2 0 mmol, 2 0 equrv ), MgBr2 Et20 (517 mg, 2 0 mmol, 2 0 eqmv) and 

NaHCO3 (84 mg, 100 mmol, 10 eqmv ) at room temperature overmght gave M reactton as detected by tl c However, somcmon 

of the react1011 mtxtore for sfx hours, foIlowed by standard work-up sod chromatography gave the acetal product (25) (135 mg. 0 70 

mmol, 70%) (CIS tr~s 20 80) as a cotourless ml. vmax (ffim) 2941.1125, 1061. 1028.951.7!S4. and 699 cm-l, S, (250 MHz) 

140-2 10 (6H, m, 3-H2 4-H2 5-H2), 3 42 (2 4H, s, trunk comer ocH3), 3 53 (0 6H, s, CIS Isomer OMe), 4 46 (0 2H. dd. J 10 0 

20Hz,nsisomer6-H),449(02H,dd,J9520Kz,crstsomerZH),476(08H,~,J11025Hz,iraRslsomer6-H).488 

(0 8H. dd, J 2 5 2 0 Hz, rrallr roomer 2-H), sod 7 25-7 40 (SH, m, PhH), m/z 192 (M)+, 162 (M-CH20)+, 161 (M-CH30)+, 105 

(M-CSH~O)+, 104 (M-C5HloO>+ and 58 (C&jO)+, (Found C, 74 %, H, 8 41 Ct2Hla02 reqmres C, 74 97, H, 8 39%) 

Wns- and cis-2-(terl-Butyloxy)tetrabydro-6-phenyl-2H-pyran (26) and (27).- Reaction of truns-tetrahydro-6- 

phenyl-2-(phenylsulphonyl)-W_pyran (3) (151 mg, 0 50 mmol) with rerr-butanol (52 ~1, 41 mg, 0 55 mmol, I 1 ~QUIV ), 

MgBr2 Et20 (262 mg, 101 mmol, 2 0 eqmv ) aod NaHC@ (44 mg, 0 52 mmol, 10 ~UIV ). foIlowed by sta&& ~ork_up aad 

chromatography (Et20 petrol, 150) gave the Ib~ans-acetal pmduct 26 (47 mg. 0 20 mmol, 40%) as a white sohd, m p 50-55’~. 

V max WI) 2971, 2939, 1367, 1195, 1163, 1118, 1110, 1029, 993,753 and cm-l. 6, (250 MHz) (9H, s, c(cH3)3), 678 126 

151-l 88 (5H. m, 3-Hax 4-H2 5-H& 197-2 14 (lH, m, 3-H@, 4 97 (IH, dd, J 115 2 5 Hz, 6-Hax), 5 29 (IH, d, J 3 0 Hz, 2- 
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Heq) 711-7 39 (5H. m. WH). m/z 234 O+, 219 @l-CH3)+, 206 (M-C2H4)++, 178 (M+H-*Bu)+. 161 (MJBuO)+. 107 (C7H70)+, 

104 (C,H,)+. 91 (C,H7)+. 77 (C6H5). and 57 ~Bu). (Obserwd @i+NQ)+. 252 1963. talc for C15H26N02 (M+NH& 

252 1964); (Found C, 76.87, H. 9 60. C15Hz02 r#luues C. 76 88. H. 9 46%) Further elutmn gave the 2.6-cis-acetal product 

27 (44 mg. 0 19 mmol. 38%) = a white waxy auhd, v_ (film) 2935,2854.1450,1138.1073.1024. %3.755 and 698 cm-l, 6, 

(250 Mb) 129 W-L s. CMe$ 140-l 98 (6H. m. 3-H2 ~-HZ 5-H& 4 46 (la dd, J 110 2 0 Hz, 6-Hax). 4.78 (la dd, J 9 0 2 0 

HG 2-Hax) 7 21-7 41 (5K m, m, m/z 234 &i)+, 206 (M-C2H4)+. 188 (M-C2H60)+, 177 @I-‘Bu)+. 161 (M-‘BuO)+, 107 

(C,H&V+. 104 (CgHg)+. 91 (C7H7)+. 77 (C&+)+ and 57 (tBu), (Observed M+, 234 1620. cak for C15Hzze M, 234 1620) 

WUas- and cfs-2-Cyclohexyloxy-6-phcnyltetrahydro-ZH-pyraa (28) and (29).- React1011 of trans-tetrehydro-6- 

Phcnyl-2-@henylsulphonyl)-W-pyran (3) (155 mg, 0 51 mmol) w~tb cyclohexanol (58 ~1, 56 mg, 0 56 mmol. 1 1 eqw ), 

M@Q Et$ (259 mg. 100 mmol2 0 qmv ) and NaHC% (60 mg, 0 71 mmol. 14 eqmv ) under uleasound con&uons overmght, 

followed by Standard Work-Up and chromatography (petrol) gave the 2.btruns-acetal product 28 (82 mg, 0 31 mmol, 62%) as a 
colourless sobd. m p 38_4o’C, vm, (film) 3059. 3027,293O. u154. 1602. 1491, 1448, 1357. 1260, 1210, 1171. 1121, 1062. 

1032.998.950,894,754 and 698 cm-l, $., (250 MI-Ix) 142 (lH, ddd. J 22 5 115 3 5 Hz, 4-Hax), 152 (1H. dd, J g 0 4 5 Hz, 3- 

m). 1 17-1.32 (5H, m) and 159-l 81 (6H, m) (4-Heq 2’-H2 3’-H2 4’-H2 5’-H2 6’-H2). 184-l 92 (2H, m) and 2 00-2 09 (H-I, m) 

(3-H 5-&I, 3 63 (lH, tt. J 9 5 4 0 Hz. Y-H). 4 86 (1H. dd. J 115 2 0 Hz, 6-Hax), 5 14 (1H. d, J 3 0 Hz. ZHeq) 7 24-7 37 (5H, 

m. PM-II. m/z 260 (M)+, 232 (M-C2H4)+. 177 (M-C6Ht1)+, 161 (M-C6HItO) +, 154 @I-C7H60). 132 (C9HsO). 126 

(CgHt4W. 117 (CgHg)+. 107 (C$@)+. 104 (CgHs)+, 91 (C7H7)+. 82 (CaHto)+ and (C5H60), and 55 (C4H,), (Observed 

M+. 260 1776. cak for Ct7H2402 M. 260 1776). (Found C, 78 47. H. 9 58. Ct7H24O2 qmres C, 78 42, H, 9 29%) Further 

eluuon geve the 2d-czs-acetal product 29 (15 mg, 0 058 mmol. 11%) as a colourkss sobd. m p 82&K. vmax (film) 2929.2853, 

1448,1361,1138, 1064 and 1012 cm-l, $, (250 MHZ) 1 17-l 58 (8H, m, 4-H2 3’-H2 4’-H2 Y-H& 165-l 83 (5H, m, 3-Heq 2’-H2 

6’-H2), 191-2 01 (3H. m, 3-H=% 54-L& 3 72 (IH, tt, J 9 5 4 0 Hz, 1*-H). 4 46 (IH, dd, J 115 2 0 HZ, 6&x). 4 71 (lo, dd, J 

g 6 2 0 0 Hz, 24-W 7 24-7 41 (5H. m, PbH). m/z 260 (M)+, 232 (M-C2H4)+, 177 (M-C,Htt)+, 161 (M-C6HIIO)+, 154 (M- 

C7H60). 132 (CgH@). 126 (C8H140)? 117 (C9H9). 107 (CgH60)? 104 (C8H8)? 91 (C7H7)? 82 (CaHlo)+ end (C5H60), 

end 55 (C4H7). (Observed M+, 260 1776, c& for Ct7H24O2 M. 260 1776), (Found C. 78 67, H, 9 58, C17H2402 reqmres C, 

78 42. H. 9 29%) 

Pans- and crs-6-(Cyclohexyloxy)tetrahydro-2H-pyran-2-methanol acetate (30) and (31).- Reactmn of rrans-6- 

@hcnylsulphunyl)-tetrahydro-2H-pyran-2-m acetate (4) (151 mg. 0 51 mmol) w~tb cyclohexanol(58 pl, 56 mg, 0 56 mmol, 

1 1 eQulv ). MgBr2 Et# (257 mg, 100 mmol, 2 0 equv ) and NaHC$ (43 mg, 0 51 mmol. 1 o eqmv ) for four days at room 

mmPemture$ followed by standard w&-up and chromatography (gradent elutlon, E%O petrol, 120-l 10) gave the 2,6-crs-acetal 

product 30 (76 mg, 0 30 mmol. 58%) as a colourless 011. v,, (film) 2933.2854. 1743. 1448, 1366. 1234, 1205. 1120, 1062. 

1039, 1024,10(X 953, and 867 cm-l, $ (250 MHz) 1 16-l 41(6H, m) and 153-l 68 (5H, m) (3-H2 4-H2 ~-HAXX 3’-H2 4’-H2 5’- 

H$ 1 72-l 77 (2Hs m, L’-Hax @-Hex), 188-l 92 (3H, m, 5-Heq P’-Heq 6’-Heq), 2 07 (3H, s, CH$O), 3 57 (IH, tt, J g 5 4 0 Hz, 

l’-H). 3 98-4 09 (3H, m. l-H2 2-H). 5 02 (lH, s, 6-Heq), m/z 256 (M)+, 213 (M-CH$O)+, 196 (M-CH3C02H)+, 183 (M- 

CHSCO~CHZ)+* 173 (M-C$tt)+. 157 WC$ttO)+, 128 (C7Ht2O#, 114 (CeHlo02)+, 101 (CaH130)+ and (C5I$O2)+, 83 

(C6Htl)+ and 43 (C2H30), (Observed M +, 256 1675, CA for C14H2404 M. 256 1674), (Found C. 65 48, H, 9 69, C14H24O4 

Wuucs C, 65 60. H. 9 44%) Further elution gave tbe 2,6-trans-acetal product 31(23 mg, 0 090 mmol, 18%) a~ e colourlas 011, 

V max (film) 2931.2855, 1741, 1448, 1364,1233.1200,1164.1074,1032,964,900 end 845 cm-t, 6, (250 MHZ) 1 15-l 55 (loH, 

m. 3-H2 ~-HZ 3’-H2 4’-H2 5’-Hi), 171-l 76 (3H, m, 5-Hax 2’-Hex 6’-Hax), 1 81-l 90 (2H. m, T-Heq 6’-Heq), 1 g7 (1~. br d, J g 5 

a, 5-H@, 2 06 (3H. s, CH3CO), 3 60-3 66 (2H, m, 2-H V-H), 4 06 (lH, dd, J 11 5 4 5 HZ, I-H), 4 15 (lH, dd, J 115 6 5 Hz, 

1-H). 4 52 (1I-J dd, J 9 5 2 0 Hz, 6-Hax), m/x 255 (M-H)+, 237 @I-H20)+, 213 (M-cH3co)+, 196 (M-cH~co~H)+, 183 @I- 

CHSO,CH2)+. 173 Pfcl-C6Ht1)+. 157 @+HttO)+, 101 (CgH130)+ and (C5H902)+ and 43 (C2H30), (Observed (M-H)+, 

255 1596. celc for C14H2304 @f-H), 255 15%). (Found. C, 65 42, H, 9 61, C14H2404 requires C, 65 60, H, 9 44%) 
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12a,68(E)l- and [2a,6a(B)1-6-(3,7-Dimethyl-2,6-octadienyloxy)tetrahydro-2~.pyran-2-metbanol acetate 
(32) and (33).- Reacuon of trans-6-@henylsulphonyl)-tetrahydro-2I+ymn-2-metbanol acetate (4) (149 mg. 0.50 mmol) WI~I 

geranml(95 @. 84 mg. 0 54 moot, 1 1 cqurv ). MgBr2 Et20 (256 mg. 0 99 mmol. 2 0 eqmv ) and NaHq (48 mg, 0 57 mmol. 

11 cqmv ) for four days at mom tempexatum. followed by standsd work-up and cluomatogmphy Qmdsent eluaon. Et20petrol, 120. 

1 IO) gave the 2.6.#runs-aceti product 32 (91 mg, 029 mmol, 59%) as a colourless ml; vmax (f&n) 2938, 1743, 1668, 1439, 

1367, 1234.1205. 1119. 1050.1017. %3 and 866 cm-l, S, (500 MHz) 138 (lH, ddd, J 24 5 13.0 4 0 Hz, 4-Hax). 160 (3H. s, 

3’.Me). 168 and 168 (2 x 3H, 2 x s. 7’.Me& 155-l 92 (5H. m, 3.H2 4.Heq 5.H2), 2 022 20 (4H. m, 4’.H2 5’.H2), 2 08 (3H, s, 

CH$O), 3 97-4 05 (IH. m. 2-H), 4 00 (1H. dd, J 115 7.5 Hz. II-H). 4 06 (ZH, d, J 5 0 Hz. I-HZ). 4 19 (H-I, ddd, J 12 0 6 5 

05~.1’-~.490(1H,s,6-Heq).509(1H,u.J7015Hz.6’-H),536(1H,u,J6510~.2-H),~310(M)+.292(M- 

H20)+, 173 (MCtoH17)+. 157 @4-C,oH170)+. 136 (C10Ht6)+. 97 (C7H&+, 69 (C5H9)+ and 43 (C2H30). (Observed M+, 

310 2144. talc for ClgH3004 M 310 2144) Further elutlon gave the 2.6-&-acetal product 33 (40 mg. 0 13 mmol. 26%) as a 

colour1e.W 011. v,, (film) 2~1.2857,1742,1664.1441.1367.1234.1199.1153,1139.1074, 1037,998.954,898 and 827 cm- 

l: 8~ (500 MHZ) 127 (H-I, ddd, J 25 0 13 5 4 0 Hz, 4-Hax), 138-l 46 (Hi, m) and 149-l 57 (2H, m) (3.Hax 4.Heq 5-H&, 160 

(3H. 8.3’.Me). 168 (6H, s, 7’.Me2), 1 74-177 (lH, m) and 1 85-193 (1H. m) (J-Hcq 5-He& I 95-2 11 (4H, m, 4’-H2 5’.H2), 2 07 

(3H. s, a3CO). 3 60-3 65 (IH, m, 2-H). 4 09 (1H. dd, J 115 4 5 Hz. I-H), 4 14 (IH, dd, J 115 6 5 Hz. 1-H). 4 20 (IH, dd. J 

12080~,1’-~.4~9(1H,dd.~12060~.1’-H),443(1H,dd,~9520Hz.d~ax),508(1~,q,~7015~,6’.~).5~ 

(lH, tt, J 6 5 10 Hz. 2’.H). m/z 310 @I)+, 292 (M-H20)+, 173 (M-CloH17)+. 157 (M-C,oH170)+, 136 (CloH16)+. (Observed 

M+. 310 2144, talc for Ct8H@4 M. 310 2144). (Found C, 69 89, H. 9 %. C18H3004 reqmrcs C, 69 64. H, 9 74%) 

tra?io- and cis-Tetrahydro-6-phenoxy-2H-pyran-t-methanol acetate (34) and (39.. Reaction of rrans-6- 

@henytsulphonyl)-ty~~-p~n-2-mct acetate (4) (283 mg. 0.95 mmol) wth phenol (94 mg, 100 mmol. 1 1 cqluv ), 

MgBr2 QO (514 mg. 199 mmol. 2 1 eqmv ) and NaHq (87 mg, 104 mmol, 1 1 epmv ), followed by non-baznc work-up and 

chromatography on alumma &O petrol, 19) gave the 2,6.trons-setal product 34 (92 mg. 0 37 mmol, 39%) as a colourless 011. 

V ,,,_ (film) 2945.2873, 1740, 1597.1587. 1492. 1453, 1439. 1366. 1232. 1206, 1173, 1114, 1045, 1000. %3,870,757 and 693 

Cd, 6~ (250 MHz) 148-2 11 (6l-i m, ~-HZ 4-H2 5-H& 1% (3H, s, CH3CO), 3 98-4 08 (1H. m. 2-H). 4 04 (2H, dd, J 3 0 2 0 

Hz. I-Hz), 5 61 (IH, br s. 6-He@. 6 98 (lH, tt, J 7 5 10 Hz, p-PhH), 7 09 (2H, dd. J 9 0 10 HZ. 2 x o-PhH). 7 23-7 31 (2H. 

m m-PhH), m/z 250 (M)+, 177 (M-CH3C02CH2)+, 157 (M-PhO)+, 97 (C6H90)+ and 43 (C2H30), (Observed M+, 250 1205, 

Calc for C14Hlg04 M, 250 1205). (Fomd C, 67 34, H, 7 40, C14Hlg04 reqmres C. 67 18. H. 7 25%) Further eluuon gave the 

2.6.cstcetal product 35 (26 mg. 0 10 mmol, 11%) as a colourless od. v,, (film) 2922,2851. 1739.1587. 1490, 1459, 1367, 

1236,1195, 1070,1037.753 and 690 cm-l, S, (250 MHz) 125-l 46 (1H. m. 4.Hax), 155-l 81 (3H, m, 3.H2 rl.Hq), 194-2 05 

(2H, m, 5-H2). 2 05 (3H, s, CH3CO), 3 85 (IH, dddd, J 110 6 5 4 5 2 5 Hz, 2-H), 4 13 (IH, d, J 2 0 Hz, 1-H). 4 16 (lH, d, J 

4 5 Hz. l-H), 5 09 (IH, dd, J 8 5 2 0 Hz. dl-Iax), 6 96-7 05 (3H, m) 7 22-7 30 (2H. m) (PhH), m/z 250 @I)+, 177 (M- 

CH$O$JH#, 157 (M-PhO)+, 97 (C&,0)+ end 43 (C2H30), (Observed M+. 250 1205. talc for Ct4HtgO4 M, 250 1205) 

(2R,3S,6RS)-3-Acetoxy-6-benzyloxy-3,6-drhydro-2H-pyran-2-methanol acetate (36).- Reacuon of (2R,3S, 

6R)-3-acetoxy-3.6-~hydro-6-@henylsulphonyl)-W-pyran-2-me~ol acetate (5) (27 mg. 0 076 mmol) with benxyl alcohol (40 ~1, 

42 mg, 0 39 mmol, 5 1 eqmv ), MgBr2 Et20 (39 mg, 0 15 mmol. 2 0 eqmv ) and NaHCO3 (14 mg. 0 17 mmol, 2 2 eqmv ) III dry 

d~stdled THF (2 0 ml) at room temperature overmght gave no rcacuon as detected by t 1 c However, somcaoon of the rcacuon 

mixture for three days, followed by standard work-up and chromatography (Es0 petrol. 19). gave the glycoslde product 36 (17 mg, 

0 053 mmol. 70%) as a colourless 011 and an Inseparable muture of dlastereolsomers (1s 1R. 22 78), vmax (film) 2926, 2855. 

1742, 1451, 1369, 1235, 1039, 733 and 699 cm-l, 8, (500 MHz) 2 08 (3H. s, mmor/maJor Cl-L&O). 2 08 (0 66H, s, minor 

CH3CO), 2 10 (2 34H, s, major C%CO). 4 06-4 33 (3H. m. mmor/maJor l-H2 2-H), 4 60 (0 78H. d. J 11 5 Hz. major 

PhCH), 4 62 (0 22H, d, J 12 0 Hz. mmor PhCH), 4 81 (0 78H. d, J 115 Hz, major PhCH), 4 88 (0 22H, d, J 12.0 Hz, 

mmor PhCH), 5 14 (0 78H, t, J 10 Hz, major 6-Heq). 5 19-5 21 (0 44H, m. mmor 3-H minor dHax), 5 34 (0 78H, dq, J 9 5 

15 Hz, major 3-H), 5 85 (0 78H, ddd, J 10 5 2 5 2 0 Hz, major 4-H). 5 90 (0 78H. dd, J 10 0 0 5 Hz, major 5-H). 5 97 (0 22H, 

dd, f 10 5 10 Hz. mmor 4-H). 6 01 (0 229 ddd, f 10 0 3 5 15 Hz, manor 5-H), 7 28-7 71 (5H, m, PhH). m/z 302 (M-H20)+, 

279 (M+H2-CH3CO)+. 261 (M-CH&Od+, 242 @I-PhH)+, 229 (M-PhCHZ)+, 218 (M-CH3COZ-CH3CO)+, 213 (M-PhCHzO)+, 
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~ (C13HA)+. 187 (C8H1105)+. 176 (CtlHt202)+. 153 (Ct&03)+. 111 (C6H,02)+. 94 (C6H60)+, 91 (C7H7)+ and 43 

(C,H,O): (ObscrW4.l w+NH4)+. 338 1604, cdc for Ct7HuNo6 (M+NH4), 338.1603) 

(2R,3S,6~S)-3-Acetoxy-6-cyclohexyloxy-3,6-dihy$ro-2~-pyran-2-metbanol acetate (37).- Reacuon of 

(~,3S.~)-3-~~xy-3,6~y~~~~yl~lp~nyl)-~-p~-2-m~l acetate (5) (88 mg, 0 25 mmol) wrth cyclohe~anol 

(50 PI, 48 mg. 0 48 mmol. 19 eqmv ). MgBr2Bt20 (128 mg. 0 SO mmol, 2 0 cquw ) and NaHCO3 (22 mg, 0.26 mmol, I I 

VuV.) m dry dM~kd THF (10 ml) under ultrasound wndthons overmght, followed by standard work-up and chromatography 

(Et20 petrol. 14). gave the glycoslde product 37 (59 mg, 0 19 mmol. 76%) as a colourless oil and an lhsepsrable muture of 

Last~~somers (6R 6s. 13 87). v,,, (film) 2931.2855, 1742, 1448. 1389, 1232. 1185, 1102. 1035, 982 and 742 cm-t, 6, 

(500 MHZ. 6s Isomer Only Seen clearly) 1 15-145 (6H. m. 3’-H2 4’-Hz Y-H2). 173-l 77 (2H. m, 2’-Hax 6’-Hax), 1 88-2 01) (2H, 

m. 2’-Heq 6’-Heq), 2 07 (3H. s, CH3CO). 2 09 (3H. s. CH3CO), 3 64 (Hi, ddd, J 13 5 9 5 4 0 Hz, II-H), 4 13-4 20 (2H, m, 1-H 2- 

H). 4 23 (lH. dd, J 12 0 6 0 Hz. I-H), 5.17 (1H. d. J 2 5 Ha, 6-H@, 5 29 (lH, ddd, J 9 5 3 0 15 HZ, 3-H), 5 81 (lH, ddd, J 

l0 0 2 5 2 0 a. 4-H). 5 86 (lH, br d, J 10 5 Hz, 5-H). m/z 312 @f)+. 270 (M+H-CH30)+. 252 @f-CH$02H)+. 239 (M- 

CH$OzCH2)+. 213 (M-C6HIIO)+. 211 (M+H-CH3C02-CH3CO)+. 168 (C8HS04)+, 153 (C8H903)+, and 128 

(C6HttOCHO)+. (Observed @4+NH4)+. 330 1917. cak for C~&$o,j (M+NH4). 330 1916). (Found C, 6147, H, 7 88, 

C,6H,O6 mquues C, 6152, H. 7 74%) 

(~)-(3,7-~imethyl-2,6-oct8d~enyl)-4-O-(tert-butyldimethylsilyl)-L-oleandroside (38).- Reactron of 4-O-(terr- 

butyl~methyls~lyl)-l-deoxyl-@henylsulphonyl)-a-Loleandrose (6) (41 mg, 0 10 mmol) w~tb geramol(85 pl, 76 mg. 0 49 mmol. 

4 9 equlv ), MgBrz Et20 (127 mg. 0 49 mmol. 4 9 eqmv ) and NaHt.X& (47 mg, 0 56 mmol, 5 6 eqmv ) m dry dlstdled W (2 0 

ml) at room temperature ovan@t gave no reacUon as detected by tl c However, heatmg of the nactmn nuxtum at 5o’C ove.nught, 

followed by standard work-up and chromatogmPhy (gmtient elutmn. E%Ope~ml, 1 15-l 6). gave the glycosrde product 38 (24 mg, 

0 058 mmol, 58%) as a colotutess 011 and an msepavable muture of dmstercolsomers (1s 1~. 33 67). v,,_ (film) 2929.2355, 

1666,1456, l384.1358,1248,l201.1145, 1104,1075,1016,989.893,873,836,777 and 666 cm-t, 6, (500 MHz) 0 07 (lH, s, 

mznor S&Me), 0 08 (2H. s. mulor SMe). 0 08 (lH, s, rmnor SlMe), 0 09 (2H. s, mnlor SIMe), 0 89 (3H. s, nunor Sl’Bu), 0 90 

(6H. S, maJOr Sh). 125 (2H, d, J 6 5 Hz, mayor 5-Me), 130 (lH, d, J 6 5 Hz. manor 5-Me), 157 (2H, s, major 3’-Me), 

161 WL S. mmr Y-Me). 168 (4H. S, muJor 7’-Me2). 169 @I, s. manor 7’-w), 141-l 72 (lH, m, mwodmqor 2-&3x), 

2 04 and 2 10 (2 X 2I-L 2 X t, J 7 5 Hz. ?WW~ittUlJOr 4’-H2 5’-H2). 2 27 (0 67H. dd, J 13 0 5 0 Hz, t,,QJOr 2-Heq), 2 32 

(0 33H, dddJ 12 5 4 5 2 0 Hz. nunor ZHeq). 3 13 (1H. t, J 8 5 Ha. mmor/mqor 4-H). 3 05-3 25 (0 67d, m, nunor 3-H 

5-H). 3 30 (3H, s. m~nor/maJor 3-OMe). 3 40 (0 67H, ddd, J 115 8 5 5 0 Hz. mJ0r 3-H), 3 65 (0 67H, dq, J 9 0 6 5 Hz, 
mnlor 5-H). 3 97 (0 67H, dd. J 12 0 7 5 HZ, t?WJOr II-H), 4 10 (0 67H, dd, J 12 0 6 0 Hz. “U,JOr V-H), 4 16 (0 33H, dd, J 12 0 

8 0 Hz, minor 1’-H), 4 28 (0 33H. dd, J 12 0 6 0 Hz. tmnor l’-H), 4 46 (0 33H. dd. J 10 0 2 0 Hz, minor l-H@, 4 88 (0 67H, 

6 J 3 5 a, malor 1-I-W. 5 07-5 10 (1H, m. manorlmaJor 6’-H). 5 31-5 34 (lH, m. nunorlmalor 2’ H), m/z 412 @I)+, 394 (M- 

H20)+. 380 (M-CH$)H)+. 355 (M-‘Bu)+, 259 @4-CloH170)+. 227 (M-CH30H-Cl,,H,70)+, 187 (M-CH30H-‘Bu-C,,+$,O)+, 

137 (C&7)+. and 126 (C7HrO02)+. (observed (M+NH4)+, 430 3353, cak for CuH48N04S~ (MiNH4), 430 3352) 

Methyl 4-~-~4-~-(tcrt-butyldimethyls~lyl)-L-oleandrosyl]-L-oleandroside (39).- Reaction of 4-O -(Ierr- 

buty~~methylsiIyl)-ldeoxpl-(phenylsulphonyl)-a-L-oleandrose (6) (41 mg, 0 10 mmol) with methyl L-oleandros~de (40 mg, 0 23 

mmol, 2 2 equlv ). MgBr2 Et20 (56 mg. 0 22 mmol, 2 1 eqmv ) andNaHC$ (18 mg. 0 21 mmol. 2.1 eqmv) III dry dmkd TIP 

(2 0 ml) under ultrasound condmons overnight. followed by standard work-up and Qromatography (Et$ petrol, 19). gave the 

glycosuk Product 39 (29 mg. 0 067 mmol. 65%) as a colourless OII and an inseparable mixture of dmstereotsomers at the two 
anomenc positions. vmax (film) 2930.2898.2856. 1456. 1384, 1361. 1300, 1251. 1206, 1103. 1054.985.931, 895.837.778, 

745 and 667 cm-‘. 8~ (500 MHz, maJor a,a isomer only) 0 07 (3H. s, SlMe), 0 09 (3H, s, &Me). 0 89 (9H. s, Sl’Bu). 121 (3H, 

d.J65H~)~d129(3H.d,J60ZIz)(5-Me5’-Me),148(1H,ddd.J13011540~)and~52(1~ddd,J13011540Hz) 

(2-Hax L’-Hax). 2 24 (1H. ddd. J 13 0 5 0 10 Hz) and 2 28 (1H. ddd, J 13 0 5 0 10 Hz) (2-Heq 2’-Heq), 3 13 (IH, t, J g 0 HZ) 
ad 3 ‘20 (1K L J 9 0 Hz) (4-H 4’-H), 3 31 (6H. S) and 3 35 (3H, s) (GOMe l’-OMe 3’-OMe), 3 27-3 41 (lo, m) and 3 56 (lH, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

1’-Heq). 5 30 UH, d, J 3 0 Hz, l-He@, m/z 433 (M-H)+. 403 (M-CH30)+, 377 (NtBu)+, 333 (M-C5H9Q)+, 301 @f-HZ- 

‘BuMeW)+. 293 (M-CsHt302)+. 259 (C13H2703Sl)+. 227 (C12H23O#)+, 173 (CsH1304)+, 159 (CgH1503)+, 127 
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(C7Hlt02)+. 115 (c&10,)+, 101 (c+&)+, and 89 (C4H9w+, (Observed (M-H)+. 4332622, talc for ~~4~0~~1 (M-H). 

433.2621). (Found C. 57 62, H. 9 23, t’$$4404d reqmres C. 58 03. H, 9 74%) 

(3RS)-1,2:5,6-Di-0-~sopropylidene-3-O-(tetrahydro-2-~-pyran-2-yl)-a-D-glucofura~o~e (40).- Rex$~on of 

tetmhydm-2-(phenylsulphonyl)-2fQyran (2) (110 mg. 0 49 mmol) with 1,2:5@usopmpybdenea_D_glucofuranose (128 mg, 0 49 
mtIIO1. 10 cqmv ). MgBrz.Bt20 (256 mg, 0 99 mmol. 2 0 eqmv ) and NaHCQ (55 mg, 0 65 mmol. 13 eqw.) m dry d~~hlled 
THF (2 O ml) under ultrasound cond~ttons overnIght, followed by standard work-up and chromatography (gradlcnt elutlon, 
Et20 petrol. 18 - 16). gave the acetal product 40 (88 mg, 0 26 mmol, 53%) as a colourless od and a separable mtxture of 

dmstereolsomers (ca 1 1) D-Isomer of higher Rf. v,, (fii) 2936, 1371, 1215, 1165, 1072 and 1022 cm-l, 8, (500 

MHZ) 131.133,141. and 150 (4 x 3H, 4 x s, 2 x C&fez), 142-l 61(4H, m, 4’-H2 5’-H2), 170-l 75 (IH, m, 3’-Hax), 178-l 82 

(1H. m. 3’-Heq). 3 53-3 58 (1H. m, 6-H). 3 87-3 92 (1H. m, 6’-H), 3 98 (lH, dd. J 8 5 6 0 Hz, 6-r-1), 4 09 (1~. dd, I 8 5 6 0 HZ. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

H), 4 76 (1H. dd, J 5 0 2 5 Hz, 2’-H), 5 90 (1H. d. J 3 5 Hz, 1-H); m/z 344 @I)+. 329 (M-(X.$+. 286 (M-(CH3)2CO)+. 259 (M- 

C5H90)+. 243 @f9902,+, 201 (C9H1305)+, 186 (C9H1404)+, 143 (C7H1103)+, 129 (C6H903)+. 113 (CgH902)+, 101 

(C5H902)+. and 85 (C$$O)+, (Found C, 59 12, H. 8 33. C17H2807 requues C, 59 29. H, 8 19%) Dmste~~somer of lower 

Rf VIII, (film) 2983.2937, 1371,1218, 1165, 1123, 1076, 1031.972.868.850 and 815 cm-l, 8H (500 MHZ) 130, 135, 143, 

and 150 (4 x 3H, 4 x S, 2 x CMQ, I 47-166 (4H. m, 4’-H2 5’-H2), 167-l 86 (ZH, m, 3’-H2), 3 48-3 53 (lH, m, 6’-He@, 3 84 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
4-H),435(1H,d,J35Hz.3-~.443(1H,q.J65Hz.5-~,449(1H,d,~35~.2-H).471(1H,~~25~,2’-H),589 

(1H. d. J 4 O Ha, 1-H). m/z 344 (M)+, 329 (M-C%)+, 286 (M-(CH$2CO)+. 243 (M-C5H902)+. 229 (M-C6Hl102)+. 142 

(C7H,o03)+, 129 (CgH903)+, 113 (CgH902)+. 101 (CgH902)+. and 85 (CJH90)+, (Found C, 59 23, H, 8 23. C17H2807 
reqmres C, 59 29, H, 8 19%) 
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