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ABSTRACT 

A synthesis of 2,3,4,6-tetra-0-benzyk-ldopyranose (15) IS desctxbed based on 

L-sorbose as the starting matenA By a succewon or knell known, Hugh-yielding 

procedures, the ketose was converted Into a 2 I rmxture of I ,3,4,5-tetra-O-benryl- 

2-0-(tcr t-butyld~methyls~lyl)-L-ldltol and -r-SulItol (8 and 12, respectively) OxIdatIon 

of these products to c~kk/z~ C/O forms, and removal of the 0-s~lyl substltuents afforded 

15 and 2,3,4,6-tetra-O-benzyl+-glucopyranose (17), which were then separated 

Compound 17 also served ‘1s ‘I source of 8 and 12 through rcductlon, and lxrtlnl 
lsornerlzatlon clt C-2 to gve d I I mvturc of I 3,4,5-tetra-0-benzyl+-ldltol md -L- 
gulltol, followed by appropriate substltutIon at O-2 

INTRODUCTlOS 

The object of this study \\as to prepare t_-Idose, fol use In the synthcsls of L- 

lduromc acid-contarnmg ohgosacchandes related structurally to heparln There ‘ue 
two well-establIshed routes to compounds havmg the L-do configuratIon One 
Involves’-3 nucleoph1l~c displacement of ‘1 5-sulfonate of 1,2-0-~sopropyl~dcnc--l- 

wglucofuranose to produce the configuratlon,ll InvcrslonL requlrcd at C-5 In the 

second ‘, I ,2-0-lsopropylldene-Y-II- L_J lo-pentodlaldo-I ,4-furanose IS condensed wth 

cyamde, and the eplmem L-K/O and D-~/MO cyanohydrlns formed xc hydIolyzcd 
to carboxyhc acids, which are then separated, to furrush I,?-0-~sopropyl~dcnc-/k- 

Idofuranuromc actd To be used 111 the aforementioned ollgosacchande syntheses 

these furanose derwatlves then ~equlre rearrangement Into an appropriate,,“› py~anose 

form’ The present study was concerned wth ‘L different approach, one In which ‘L 

t-eathly avakble pyr.mose IS converted Into an L-ldopyranose dcrlv,~tlve suItable for 

glycosylatlon reactlons that IS, a procedure IS described (see Scheme I) whereby 

2,3,4,6-tetra-O-benzyl-r-ldopyranosc (15) was sylitheslzed from WL-SOI bopyranost. 

*For related syntheses, the configuratron of C-5 of I ,2-0-lsopropyhdcne--/-o-glucofuranurono-G,3- 
lactone4, or of the correspondmg hexodlaldo derlvatwe’, has been sumlarly mvcrtcd By contrast, 
an attempt to promote an analogous mverslon at C-5 of 2,3,4,6-tetra-O-bcnzyl-1,5-dl-O-mesyl-o- 
glucltol, wth potassmm superoxide as the nucleophlle, led to chmmatloniV 

00(X-6215/81/0000-0000/S 02 50, 0 1981 - Elseller Sclentlfic Publahq Company 



R HELLEUR, V S RAO, A S PERLIN 

Scheme I Synthesis of 2,3,3,6-tetra-0-benql-r-tdopymnobc (15) starting from r-sorbose (I) or 
2,3,4,6-tetra-0-benzyi-o-gIucop>ranose (17) 

(1) In a complementary synthesis of 15 (see Scheme I), 2,3,4,6-terra-O-benzyk- 
gIucopyranose* (17) served as the starting material 

RESULTS AhD DISCUSSION 

Empioymgr well-kno\\n procedures, r-sorbose (1) was transformed successweIy 

Into methyl u-r_-sorbopyranoslde (2), methyl 1,3,4,5-tetra-O-benzyk-r-sorbopyrano- 
side (3), and 1,3,4,5-tetra-O-benzyk-sorbopyranose (4) On reduction of 4 wth 

sodium borohydrlde m methanol, a 2 1 mixture of 1,3,4,5-tetra-0-benzyI-t_ldltol 
and -r-guhtol (S and 9) was obtamed This syrupy mixture, whwh was not adequately 
separable by chromatography, was then converted mto the 0-tntyl denvatwes 
(6 and lo)** 

The latter mrxture of 6 and 10 was also prepared by a second route 2,3,4 6-tetra- 

*AvallabIe commercially as the crystallme, CL anomer 
**In attemptmg to obtam crystalhne mtermedrates, 5 and 9 \\ere also converted mto 6-(methoxy)trltyl 
ethers, as \\elI as the Z-0-acetyl and 2-O-benzoyl derwatnes of the ethers However, all of these 
compounds v.ere syrups 
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O-benzyl-D-glucopyranose (17) was reduced wth sodturn borohydrlde In 702, 

aqueous oxolane (tetrahydrofuran)f, and the product (18) was substituted at O-6 

wth a trltyl group, g~wng 19, which was owdlzed lo 20 with pyrldlne dtchromate- 

pyrldmmm tnfluoloacetate’ Reduction of hetone 20 with sodturn borohydrlde III 

70”/, aqueous oxolane at room temperature then afforded 6 plus 10 although In 

this Instance, the eplmew rattos was - 1 1 Both mxtures of 6 and 10 were used In 
contlnumg the sequence of reacttons leadIng to 15 

A tert-butyldlmethyl~llyl group was then Introduced a?t O-2 of 6 ,Ind 10, 

yleldlng 7 and 11 which were separated by column chromatography on sll~a gel 

The faster-movmg compound was shown to be 11, as It was ~nd~stmgulshable ftom 
the 5O-(WI r-butyld~methyls~lyl) dcrwatlvc prepared from 19 Accordingly, the 

L-U/O epn-ner (7) was hydrolyzed brlefly wth aqueous acetIc acid to remove the O- 

trltyl substltuent selectwely and the aldltol (8) PI oduccd \\ds ouldtzed to an aldehyde 

(13) wth pynd~mum chlorochromate” On mole-prolonged hydrolysis with aqueous 

acetIc acid, the O-sllyl protectm 2 group was removed permlttlng cycllz,ltton and the 

formatton of 2 3,4,6-tetra-0-benzyl-L-tdopyranose (15) 

The same sequence of reacllons, conducted wthout prior separation of 7 and 

11 gave a succession of the correspondm g mIxed, eplmerlc products, I L’ , 8 plus 12, 

then 13 plus 14 and, finally, a mixture of 2,3,4,6-tetra-O-benzyl-L-ldopyranosc (15) 

and -D-glucopyranose (17) Most of product 17 \\a~ readily separated from the 

L-K/O Isomer as the crystalhne, rl anomer to afford ‘1 syrup comprised almost ewlu- 

swely of 15, that was purified furtncr by column chromcltography The r-do con- 

figuration of 15 was confirmed m the followmg way the compound w,ts rcduccd 

with borohydnde. the 0-benzyl groups were removed by hydrogenolysls, ,md the 

product was acetylated, gwng crystJhnc L-ldltol he\.lcetate 

TABLE 1 

PROTON COUPLlhG-COhSTAbTS OF IUOP> R \-ho% DLRI\ XT I\ L 5 

I-O-Acctyl-2,3,4 6-tetm-O- 

benq I-n-r-ldop> ranosc (16)” 40 50 50 3s JO 50 to 1 
1,2,3,4,6-Penta-O-acetyl- 
a-o-ldopyranoseti C 21 36 35 II 60 - 10 

1,2,3,6-Tetra-U-acetyl- 
rx-o-ldopyranoscU c 20 3-t 35 - - - I I 

“Solvent, CDCI I 5olvent, acetone-cl, ~Rcf I Z 

tWhen the reductton was conducted m Zpropanol, chmlnatlon ot H-2 and the. 3-benqloq group 
occurred, affordmg the correspondmg enol cthcr m 50:& yield” 
PEstlmClted from the ‘H-n m r spectrum of the acetyi~tcd m&tcrA 
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On acetylation of 15 with acetic anhydride-pyridine, a 3: 2 mixture of the rx

and fJ-monoacetates was formed, the rx anomer (16) being isolated by column chro
matography. In Table I, vicinal, proton-proton coupling-data for 16 are compared 
with thosell,12 for 1,2,3,4,6-penta- and 1,2,3,6-tetra-O-acetyl-rx-D-idopyranose, which 
adopt the 4C1 (D) conformation almost exclusively. The larger coupling-constants 
for 16 showed that a mixture of conformations is present; relative to data reported12 

for various idopyranose derivatives, the ratio of the 1 C4(L) (16) to 4C1 (L) conforma
tions is* ~ 2: 1. This is comparable to the characteristics12 of methyl 2,3,4,6-tetra-O
methyl-rx-D-idopyranoside in the same solvent, and hence is consistent with the de
stabilization anticipated for 1,3-syn-diaxial, ether substituents, as compared with 
acetoxyl substituents. 

EXPERIMENTAL 

General methods. - Solutions were usually evaporated below 40° under 
diminished pressure. Optical rotations were determined at room temperature, for 
solutions in I-dm tubes, with a Carl Zeiss polarimeter (Model 367732). Silica gel 
for column chromatography was obtained from Macherey Nagel and Co. Proton 
magnetic resonance spectra were recorded with Varian HA-I00 and XL-200 spectro
meters. 13C-N.m.r. spectra were recorded at 22.6 MHz with a Bruker WH-90 spectro
meter. Chemical shifts (<5) are reported with reference to tetramethylsilane. 

Methyl rx-L-sorbopyranoside (2). - Compound 1 was prepared by a procedure 
similar to that of Arragon and Bertrand14. Dry L-sorbose (80 g) was added to a 
solution of acetyl chloride (24 mL) in methanol (2.7 L) at 5°, with stirring. After 
3 days, the solution was made neutral with silver carbonate, decolorized with charcoal 
(Norite), and evaporated, and the syrupy residue was exhaustively extracted with 
boiling acetone (2.5 L). Crystals of 2 (60 g, 70%) were obtained from the cooled 
extract; m.p. 119-120°. [rxJo -86.5° (c l.0, water) (lit.14 m.p. 118.5°, [rxJo -90.2°). 

Methyl 1,3,4,5-tetra-0-benzyl-rx-L-sorbopyranoside (3). - The procedure was 
similar to that described by Glaudemans and Fletcher1s. Methyl rx-L-sorbopyranoside 
(2; 17.5 g) and powdered potassium hydroxide (100 g) were suspended in 1,4-dioxane 
(100 mL). The mixture was stirred and gently boiled under reflux while benzyl 
chloride (125 mL) was added during 20 min. One hour later, the solvent was distilled 
off, water and diethyl ether were introduced with vigorous shaking, and the organic 
layer was separated, washed with water, and concentrated. Benzyl alcohol and 
dibenzyl ether were removed from the residue by distillation at 140°/20 flm Hg, 
affording 3 as a yellow oil (46 g, 92%), [rxJo -14.2° (c 3.1, chloroform); lH-n.m.r. 
data (CDCI3 ): <5 7.4-7.1 (m, 20 H, 4 C6 Hs), 5.0-4.4 (8 H, overlapping, 4 CHz), 

*The IX anomer of aldose 15 probably has a similar conformational equilibrium, because H-1 (t'l 5.1) 
exhibits the same value of h,2 (4.0 Hz) as does 16. Comparable data for H-1 of the fJ anomers of 
15 and 16 are t'l4.9 (h,2 2.0 Hz) and t'l 6.1 (h,2 2.5 Hz), respectively; these relatively small couplings, 
generally characteristic12 ,13 of fJ-idopyranose derivatives, suggest a heavy preponderance of the lC4 

conformation in the fJ-L series. 
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4.1-3.3 (overlapping m, 7 H, H-1-6'), and 3.2 (s, 3 H, CH3); 13C-n.m.r. data (CDCI3): 
138.9, 138.6, 138.4, 137.5 (4 aryl quat. C), 129-127 (aryl C-2'-6') 100.4 (C-l), 82.4, 
79.2, 78.3, 75.4 (2), 73.3, 73.0, 68.9, 60.9 (C-6), and 48.3 p.p.m. (CH3). 

1,3,4,5-Tetra-0-benzyl-rx-L-sorbopyranose (4). - A solution of 3 (18.5 g) in 
1,4-dioxane (125 mL) was heated under reflux in the dark, and 0.5M hydrochloric 
acid (32 mL) was added dropwise. Heating was continued for 3 h when, according 
to t.l.c. (9: 1 chloroform-ether), hydrolysis of 3 was complete. Ice-water (100 mL) 
was introduced, the mixture was extracted with chloroform, and the extract was 
successively washed with water, saturated sodium hydrogencarbonate, 2M hydro
chloric acid, and water, dried (anhydrous sodium sulfate), and evaporated, to give 
4 as an oil (15.3 g, 83%) that partially crystallized in the cold; m.p. 47-50°, [rxJo 
-11.3 ° (c 1.5, chloroform); lit.16 m.p. 48-51 0, [aJD -12.9°; 1 H-n.m.r. data (CDCI3): 
b 7.4-7.0 (m, 20 H, C6 Hs), 4.9-4.4 (8 H, overlapping, 4 CH2 ), and 4.1-3.3 (over
lapping m, 7 H, H-1-6'). 

1,3,4,5-Tetra-0-benzyl-L-iditol (5) and -L-gulitol (9). - To a stirred solution 
of 4 (14 g) in methanol (100 mL) at 5 ° was added sodium borohydride (3 g) during 
0.5 h; the temperature was raised to, and kept for 3 h, at 25 0, and an excess of Amberlite 
IR-120 (H+) ion-exchange resin was then introduced. Borate was removed as methyl 
borate, affording a mixture of 5 and 9 as an amorphous residue (12.8 g, 91 %); 
[a Jo + 10.3 ° (c 2, chloroform); 1 H-n.m.r. data (CDCI3): b 7.3-7.2 (m, 20 H, C6 H s), 
4.7-4.4 (8 H, overlapping, 4 CH2 ), 4.1-3.3 (overlapping m, 8 H, H-1-6'), and 2.6 
(m, 2 H, OH-I and -5); 13C-n.m.r. data (CDCI3): 61.1 (C-6 of5) and 61.0 (C-6 of9) 
p.p.m.; ratio 2: 1. 

1,3,4,5-Tetra-0-benzyl-L-gulitol (18). - To a stirred solution of 2,3,4,6-tetra-O
benzyl-D-glucopyranose (10 g; Pfanstiehl) in 7: 3 oxolane-water (140 mL) was added 
sodium borohydride (10 g), and the solution was boiled under reflux for 12 h, and 
then evaporated. Water was introduced, the mixture was extracted with chloroform, 
and the extract was washed successively with 5 % hydrochloric acid, saturated sodium 
hydrogencarbonate, and water, dried (anhydrous sodium sulfate), and evaporated, 
to give a viscous oil (10.3 g, ~ 100%); lH-n.m.r. data (CDCI3 ): b 6.9-6.8 (m, 20 H, 
C6 Hs), 4.40, 4.36, 4.30, 4.20 (s, 8 H, 4 CH2 ), 4.0-3.3 (overlapping m, 8 H, H-1-6'), 
2.85 (d, 1 H, OH-2, J 6.0 Hz), and 2.15 (t, 1 H, OH-6, J 6.0 Hz). 

1,3,4,5-Tetra-O-benzyl-2-0-( tert-butyldimethylsilyl)-6-0-trityl-L-iditol (7) and 
-L-gulitol (11). - The mixture (10 g) of 5 and 9 was dissolved in pyridine (60 mL), 
chlorotriphenylmethane (5.5 g) was added, and, after 48 h, the solution was poured 
into ice-water. The opaque syrup that was deposited was dissolved in dichloro
methane, and the solution was washed successively with 5 % hydrochloric acid, satu
rated sodium hydrogencarbonate, and water, dried (anhydrous sodium sulfate), 
and evaporated, yielding a mixture of 6 and 10 as an oil (12.9 g, 89 %). A mixture of 
this oil (10 g, 12.7 mmol) with tert-butyl-chlorodimethylsilane17 (2.3 g, 15.2mmol) 
and imidazole (2.2 g, 31.7 mmol) was dissolved in dry N,N-dimethylformamide 
(40 mL), and the solution was kept for 48 h at 35°, and then poured into ice-water. 
The product was extracted into dichloromethane, and the extract was washed suc-
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cessively wth 5 :‘, hydrochloric acid, saturated sodmm hydrogencarbonate, and 
cater. dried (anhydrous sodmm sulfate), and evaporated The residue was purified 
b> chromatography on a column of sihca gel (700 g) wtth 19 1 chloroform-ether 
(contaInIns a few drops of trlethylamme) as the eluant, gwmg an 011 (9 S g S6:/,). 
[Y]~ -i-5 7” (c 2 5, chloroform)_ ‘H-n m r data (CDCI,) 5 0 52 [s 9 H, (CH,),C]_ 
and 0 13 and 0 05 [2 s 6 H (CH,),SI] 

1.3 B-5T&n-0-bettq I-2-0-(ted-but) Idttttetlt~ Istl> I)-r_-tdttol (8) cud a-gtrlttol 

(12) - The mixture (4 7 g) of 7 and 11 was dissolved m glacial acetlc acid (9 5 mL) 
the solution was Immediately placed on a steam bath and 70”/, acetlc acid (38 mL 
preheated to -90°) \kas added drop\vIse durm g 12 mm oilmg out of the product 

bemg avoIded Ice-\\xter was added, the preclpltate that formed was drssolved m 
dlchloromethane. and the solution was succeswely washed wth saturated sodnun 

hydrogencarbonate and water dried (anhydrous sodmm sulfate), and evaporated 
to an 011y residue From which most of the trlphenylmethanol and some startmg material 
were removed b> d1st1llatIon at 140”/20 Lmi Hg. the product was further purified by 
chromatography on a column of ska gel (300 g) wth 24 1 benzene-ether as the 
eluant affordmg 8 and 12 as an 011 (2 4 ,u, 65 O/o)_ [Y],, -6 9” (c 1 5. chloroform), 
I H-n m I data (CDCI,) S 7 4-7 1 (m, 20 H, 4 C6HS), 4 9-4 3 (S H, overlappmg, 
1 CHI) 4 2-3 1 (overlappmg m S H. H-l-6’) 2 35 (m I H, OH) 0 S7 [s, 9 H. 
(CH,),C], and 0 13 and 0 05 [2 s, 6 H (CH,)2S~] 

2.3,4 6-Tett a-0-bettx I-5-0-(tert-br+ Idttttet/t~ Isrl~ I)-r-dose (13) attd a-gltrcow 

(14) - P>ndImum chlorochromate (1 03 g, 4 76 mmol) and anhydrous sodium 
acetate (0 OS g) were suspended In dlchloromethane (5 mL) and a solution of 8 
and 12 (1 1 g, 3 15 mmol) m d1chloromethane (IO mL) \\as Introduced with stIrrIng 
After 3 h. dIethy ether (50 mL) \\\as added, causln g deposItIon of a sohd that was 
trlturdted, filtered off. and washed wth ether The filtrate and washmgs were combined 
and evaporated, and the restdue was chromatographed on a column of slhca gel 
(100 g)_ wth dzhloromethane as the eluant affordmg an 011 (1 54 g, 74”/,) [u],, 
-2 5’ (c Z 0, chloroform), ‘H-n m r data (CDCl,) 6 9 68 (K/O) and 9 60 (2 s, 2 H 
2 CHO), 7 4-7 1 cm 20 H, 4 &H,), 4 9-l 3 (S H, overlappIng 4 CH?), 4 2-3 3 
(overlapplng m, 6 H, H-2-6’), 0 S5 [s, 9 H, (CH,),C], and 0 15 and 0 OS [2 s, 6 H. 

(CWW 13C-n m r data (CDCIJ) 19s 6 (CHO), 137 6-l 36 4 (aryl qunt C) 
12s 3-126 7 (aryl CH) 79.7-70 6 (IS C CH2, C-2-6), 25 1 [(CH3)3], and -5 5 

P P m iICCHjMII 
2 3,4 6-Tett a-0-bett=J I-D-gltrcop~ I c[froJe (17) - The PI oduct of oxtdatlon 

(13 + 14) (3 3 g) wab dissolved m acetic acid (30 mL), the solution was heated on a 
steam bath m the dark, ‘md \\ater (S mL) was Introduced, wth stwrmg After 4 h 
ai -95”. the solution wds cooled, whereupon 17 crystalked out, and wcLs filtered 
off (yield. 0 S g)_ the filtrate was evaporated, and the residue was dissolved m methanol, 
dffordmg an addItIona 0 I g of crystallme 17 (total yield 33’;/,) m p 150-152”, 

kID -I- 20 5’ (c 2 4, chloroform) 
2,3,4,6-Tett cr-0-bettx I-L-rdop~ rmtose (15) - Evaporation of the methanohc 

mother hquor from the precedmg experiment gave 15 as an oil (1 7 g, 63”/,), [u]~ 



- 1 0” (c 2 4, chloroform), *H-n m r data (CDCI,) 5 5 I5 (H-l, Y anomer) and 

4 92 (H-l, /I anomer) 13C-n m r data (CDCI,) 93 3 (C-l 1, anomcr) ,md 91 S 

p p m (C-l, u anomer) 

Afetlz~ I x- rr~~dI]-~-~~fop~~~~t~os~Clts - A solution of 15 (0 3 g) In 3”~ methanoltc 

hydrogen chloride (10 mL) was boiled under refluu for 6 h, made neutral wth bllvcr 

carbonate, and evaporated The product was dlssolvcd in 9 I 1,4-dlouane-water 

(15 mL), and O-debenzylated by hydrogenolysls durmg IS h at 25” m the p~cwncc 

of palladium black (45 mg) the suspension wets filtered through Cehtc and the filcratc 

was evaporated, to gwe an 011 [Y]~ -30 5” (L I 5, chloroform), ’ H-n m r data 

(D,O) 5 4 90 (d, H-l/l. J, 2 1 4 Hz), 4 70 (d, H-lg, J, 1 4 0 Hz). .md 3 55 (s, /I-CH,) 

3 45 (s Y-CH,) ratlo Y 11 = 7 3 “C-n m r data (D,O) b anomer), 102 0 (C-I ) 
72 0 (C-3), 71 5 (C-5), 71 2 (C-Z), 70 7 (C--i), 60 7 (C-6), and 56 3 (CH,) p p m 

(/j dnomer), 100 9 (C-l), 76 0 (C-3) 70 4 (C-Z), 70 I (C-4), 69 2 (C-5) 63 0 (C-6) 

and 57 4 p p m (CH,) 

1,2,3,4,5,6-N~~\(r-O-crter? /-L-rchrof - To a solution of 15 (0 25 g) In mcth.mol 

(5 mL) at 5” was slowly added %odlum borohydnde, and the solution \\ds then hcpt 

for 14 h at 20” An ewzess of Dowek-50 (Hf) Ion-exchange resin was Introduced, the 
suspension was filtered, the filtrate evaporated, and residual borate removed by 
repeated dddltlon and evaporation of methanol The product wds 0-debenzylatcd by 

catalync hydrogenolysls as already described, and the product w,ts acctyl,~ted wth 

nceEx anhydrIde m the presence of anhydrous sodium acet,Lte, .Lflord~ng the tulle 

compound (60 mg, 66:‘:‘,), m p and mIxed m p 122-124” [Y]~ +30 I0 (( 0 3 

chloroform) 

I-O-Acet_i I-2,3,4 6-tett cr-0-.~CKJ I-+L-&~I I CIIIOS~ (16) - A ml\tmc (2 0 g) 

of 7 and 11 was chromatographed on &L Lolumn of sd~ca gel (200 g p,Lchcd 111 petlo- 

leum ether) by elutlon wth petroleum ether contalnlng d few drop5 of tr~ethyldni~ne 

(to prevent hydrolysis of Ihe 0-tntyl groups by the Lldsorbent) .tnd mcreaslng propot- 

tlons of chloroform Compound 11 (0 S g) emerged [irst (IndlsElngulsh.lble b> 
‘H-n m r spectroscopy from the correspondmg dellvatwe ptcpared liom 19), 

followed by a ml\ture of 7 and 11, dnd finally, compound 7 (0 S 2) The I,lst W‘IZ, 

converted mto 15 by the sequence described for 7 when rldnllwd wEh 11 Compound 

15 was acetylated wth acetIc anhydnde, and the anomcnc mtuture of clcet,ltcs wa4 

chromatographed on d column of sllwza gel (t 1 c grade, packed III petroleum ether) 
by elutlon with petroleum ether contaInIn g IncreasIng proportions of chlorofol III 

affording pure ‘A anomer 16 mutually, and then mlGures of the dnomer\ ‘H-n m r 

data for 16 (CDCL,) S 7 63-6 93 (m, 20 H, 4 C,H,), 6 25 (d, 1 H, H-l), 4 S3 and 
4 74 (2 H, AB, OCH,, J 12 Hz), 4 75 and 4 60 (2 H, AB, OCH, J I2 Hz) 4 69 and 
461 (2 H, AB, OCH,, J 12 Hz), 464 and 4 59 (2 H, AB, OCH?, J 12 HL), 4 3s: 
(dt, 1 H, H-5), 3 92 (dd, I H, H-3), 3 S3 (dd, I H, H-6, .I,,, 10 2 Hz), 3 81 (Jd, I H, 

H-6’), 3 72 (dd, 1 H, H-4), 3 65 (dd, I H H-2), .md 2 04 (s, 3 H, CH,) for other 

‘H-n m r data, see Table I 
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