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Ah&ad-The synthesis of derivatives of S-deoxy-5-thio-D-xylose is described. D-Three-3,4-dihydroxy- 
3,4,5-tetrahydrothiophene-2dimethylacetai (IVa) was isolated from the products of methanolysis of 
1,2-O-isopropylidene-5-deoxy-5-thio-a-D_oside (Ia). 

IT HAS deen shown that methanolysis of 1,2-0-isopropylidene-5deoxy-5-sekno-a- 
D-xylofuranose gave rise to two isomeric di-methoxy compounds, C,H1.+0,+k2 It 
was decided to investigate the nature of the products formed on methanolysis of 
other 1.2-0-isopropylidene sugars. It was found that methanolysis of 1,2-O-&o- 
propylidene-a-D-glucofuranose or 1,2-O-isopropylidene-a-D-xylofuranose gave the 
methyl glycosides as the only product. Methanolysis of 1,2-0-isopropylidene-5- 
deoxy-5-thio-a-D-xylofurano& (Ia), however, gave methyl a+xylothiopyranoside 
(IIa) as the main product but in addition small amounts of the p glycoside (IIb). 
his-(methyl 5-deoxy-D-xy~ofuranoside)-5,5’-disulphide (IIIa). methyl 5-deoxy-5-t&-D- 
xylojiiranoside (IIIb) and two crystalline compounds were isolated. One of the 
crystalline compounds, C9H1604S contained an isopropylidene and a methoxyl 
group. Acid hydrolysis of this compound gave acetone and a thiol initially and 
D-thiaxylose after more prolonged hydrolysis. These data suggest that the compound 
is methyl 3.5-O,S-isopropylidene-5-deoxy-5-thio-D-xylofuranosie (111~). This struc- 
ture was confirmed by synthesis as follows. 1,2-0-Isopropylidene-5-deoxy-5-thio-D- 
xylofuranoside (Ia) was oxidized to bis-(l,2-0-isopropylidene-5-deoxy-D-xylofirran- 
side)5.5’-disulphide (Ib). methanolysis of this compound gave bis-(methyl-5deoxy- 
D-xylofuranoside)-5.5’-disulphide (IIIa), which was reduced with sodium in ammonia 
to methyl-5-thio-D-xylofuranoside (IIIb). Brief treatment of this mercaptan with 
acidic acetone gave a compound identical with that obtained above. In addition a 
second crystalline compound was isolated. Elemental analysis and spectral evidence 
indicate that this compound is 1.2,3,5-di-isopropylidene-5-deoxy-5-thio-~-xylofurano- 
side (1~). This compound was also formed when 1.2-0-isopropylidene-5-deoxy-5- 
thio-D-xylofuranoside (Ia) was treated with acidic acetone. As an initial product this 
reaction gave isopropyl-di(5-thio-5-deoxy- 1,2-O-isopropylidene-a-D-xylofiranose)-ke- 
tal (Id). 

The second crystalline compound isolated from the methanolysis of 1,2-O-iso- 
propylidene-5-deoxy-5-thio-D-xylofuranose (Ia) had a molecular formula, C,H 1404S 
(IVa). and contained two OMe groups. Periodate oxidation indicated the presence 
of two adjacent OH groups. The compound IVa gave a positive test with periodate- 
Schiffs reagent which is characteristic for compounds which give rise to malondial- 
dehyde derivatives.4 e.g. 2-0-methylpyranosides. 

The mass spectrum of the diacetate of IVa is very similar to those obtained for the 
diacetates of the selenium compounds. 2 C,H,,O,Se. The most noticeable feature 
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in the spectrum is the very intense peak at m/e 75. It was initially thought that the 
compound was a mono-methyl methyl-5-deoxy-5-thio-D-xyloside and hence a 
number of these compounds were synthesized for comparison. 

Methyl-5-deoxy-5-thiomethyl-D_xylofurano (IIId) was prepared as follows: 
1.2-O-Isopropylidene-5-deoxy-5-thio-Dxylofuranose (Ia) was treated with one 
equivalent of sodium methoxide in methanol containing an excess of methyl iodide. 
Two products were formed, namely 1,2-0-isopropylidene-5-deoxy-5-thiomethyl-D- 
xylofuranoside (Ie) and dimethyl-5-(1.2-O-isopropylidene-5-deoxy-D-xylofirranse)- 
sulphonium iodide (If). The latter compound was also formed when 1,2-O-isopropyli- 
dene-5-deoxy-5-thiobenzyl-D-xylofuranose (Ig) was refluxed with methyl iodide. 
Methanolysis of the 5-thiomethyl compound gave the desired methyl 5deoxy-5- 
thiomethyl-D-xylofuranoside (IIId) as a syrup. The mass spectrum of the diacetate of 
IIId showed a marked similarity to that of 1,2,3-tri-0-acetyl-5-O-methyl-n-xylo- 
furanose.’ 

Methyl-3-0-methyl-wxylothiopyranoside (11~) was prepared by methylation of 
bis-(l.2-O-isopropylidene-5-deoxy-D-xylofurano)5,5’-disulphide (Ib) with dimethyl 
sulphate. The resulting crystalline bis-(1,2-0-isopropylidene-3-0-methyl-5-deoxy-D- 
xylo@ranose)5.5’-disulphide (Ih) was reduced to the mercaptan which on methanolysis 
gave the desired compound in crystalline form. The mass spectrum of the diacetate 
of IIc showed a molecular ion peak at m/e 278, also m/e 2 18, 158, 127 (successive loss 
of MeCOOH and OMe); 246 (loss of HOMe); 247,187,145 (loss of OMe, MeCOOH 
and CH,=C==O). Also B (m/e 170, 128) B’ (m/e 142, 100). and C (m/e 129, 115, 87 
and 71) fragmentation was shown although to a smaller extent than in the correspond- 
ing D-xylose derivative.5 Peaks at m/e 74, 75 and 116 were also observed as in the 
corresponding D-xylose derivative. 

A number of synthetic sequences were explored for the synthesis of methyl-2-0- 
methyl-D-xylothiopyranoside (IId). Attempted benzylation of his-(1,2-O-isopropyli- 
dene-5deoxy-D-xylofuranose)5,5’ disulphide (Ib) i.p.0. potassium hydroxide gave 
1.2-O-isopropylidene-5deoxy-5-thiobenzyl-~xylofuranose (Ig). The use of pyridine 
or calcium carbonate instead of potassium hydroxide gave the unchanged starting 
material. 1.2-O-Isopropylidene-5-deoxy-5-thiobenzyl-D-xylofuranose (Ig) was benzy- 
lated and the syrupy product methanolysed to give an anomeric mixture of methyl 
3-0-benzyl-5-deoxy-5-thiobenzyl-D-xylofurunosides (IIIe). Methylation gave methyl 
2-0-methyl-3-0-benzyl-5-deoxy 5-thiobenzyl-D-xylofurunoside (IIIQ Reduction of 
this compound with sodium in ammonia was incomplete due to the low solubility 
of the compound in the reaction medium. A small amount of the desired methyl 
2-0-methyl-D-xylothiopyranoside (IId) could be detected in the complex mixture 
formed from methanolysis of the above reduction product. 

1.3.4Tri-0-acetyl-D-xylothiopyranose (IIe) was prepared from l-bromo-2.3.4 
tri-O-acetyl-D-xylothiopyranose (IIf). Methylation of this compound with methyl 
iodide under a variety of conditions was unsuccessful. 

Methyl 3.5-0.S-isopropylidene-5-deoxy-5-thio-D-xylofuranoside (111~) was dis- 
solved in ammonia and treated with sodium and methyl iodide. The resultant 
compound, C,,Hzz04S, contained no free OH group. Based on Owen’s findings6 
the structure methyl 2-O-methyl 3-0-isopropyl-5-deoxy-5-thiomethyl-Dxylofurun- 
oside (IIIg) was assigned to this product. Mass spectral evidence was in agreement 
with this structure because a molecular ion peak (m/e 250) and a peak at m/e 189 
which represents the loss of the exocyclic -CH,SCH,, a feature characteristic of 
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furanose derivatives.’ Methylation of methyl-3.5-OS-isopropylidene-5-deoxy-5-thio- 
D-xylofuranoside (111~) with dimethyl sulphate gave methyl-3,5-O,S-isopropylidene- 
2-O-~thy~-5-deoXy-5-thi~D-Xy~~furanOside (IIIh). Methanolysis of this compound 
gave a complex mixture from which methyl 2-0-methyl-a-D-xylothiopyranoside 
(IId) was isolated by preparative TLC. This compound was also isolated from the 
reaction mixture formed by brief treatment of methyl-a-D-xylothiopyranoside (Ha) 
with methyl iodide and silver oxide. The compound gave a positive test with periodate- 
Schiffs reagent.’ The mass spectrum of the diacetate of this 2-O-methyl glycoside 
showed the expected molecular ion peak at m/e 278. Also characteristic for xylo- 
thiopyranosides the OMe group at C, was not lost as the first step but rather the loss 
of acetic acid took place. resulting in a series of peaks 218, 186 (loss of MeOH), 
155 (loss of MeO). The B, peak’ at m/e 170 was very intense but the related Bz and 
B3 m/e 128 and 86 were very weak. Below m/e 100 the spectrum was very similar to 
that of methyl-2-O-methyl-D-xylopyranoside.5 

Spectral and chemical evidence showed that none of the mono methyl methyl-D 
thioxylosides were identical with the unknown compound, C,Hr404S. This compound 
(IVa) was also isolated in small amounts from the reaction mixture formed by treat- 
ment of methyl a-D-xylothiopyranoside (IIa) with methanol containing hydrogen 
chloride. Hydrolysis of IVa gave an aldehyde. The mass spectrum of the diacetate of 
IVa showed a base peak at m/e 75, also a molecular ion peak at m/e 278 and m/e 84 
ascribed to the thiophene cation. The intense peak at m/e 75 is characteristic of a 
dimethyl acetal.’ The IR spectrum of the compound also showed peaks characteristic 
for acetals.* 

It is therefore proposed that the compound C7Hi404S is a C, anomer of D-threo- 
3.4-dihydroxy-2,3,4.5-tetrahydrothiophene 2-dimethyl acetal (IVa). The presence of 
the other anomer in the methanolysis mixture was suggested by a positive test with 
periodate-Schiffs reagent.4 It is suggested that the positive periodate-Schifl’s test 
is due to the malondialdehyde derivative, OHCCHzS CH(CH0)2 which would be 
formed on periodate oxidation in acidic solution of D-three3.4dihydroxy-2,3,4.5- 
tetrahydrothiophene-Zdimethylacetal (IVa). D-Three-3.4-dihydroxy-2,3,4.5-tetrahy- 
drofiran-2-dimethylacetal (IVb) was prepared for comparison. Tosylation of D- 

xylose dibenzylmercaptal gave D-threo-3.4-dihydroxy-2.3.4,5-tetrahydrofuran-Zdi- 
benzylmercaptalg (IVc). Treatment of the diacetate of IVc with mercuric chloride in 
methanol. followed by de-acetylation of the product gave the desired compound. 
The compound gave a positive test with pcriodate-Schitl’s reagent.4 The mass 
spectrum of the diacetate was similar in essential features to that observed for the 
suspected D-threo-3.4-di-O-acetyl-2.3,4.5-tetrahydrothiophene-2-di~thylacetal. The 
NMR spectrum was similar to those reported for the selenium compounds, 
C7H,,04Se.’ 

EXPERIMENTAL 
TLC was conducted on Merck Kieselgcl-G IS:/, McOH in benzene as irrigant. Detection was by 

spraying the plate with a solution of 10% HsSO, in EtOH and then heating the plate. 
M.ps were determined in an electrically heated copper block and are uncorrected. 
IR spectra were measured with a Perkin-Elmer. Model 137 IR Spectrophotometer. NMR spectra were 

measured on a Varian A-60 Spcctrophotometer. Chemical shifts are given in r units at 60 MC/S downfield 
from TMS as internal standard. Mass spectra were determined on an A.E.I. MS9 mass spectrometer. 

All evaporations are done under vacuum below SO”. 
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~ethmolysis of 1.2-O-isopropylidme-5-deaxy-5-thio-a-~xylofuranose (la). The mercaptan’ (99 g) and 
McOH containing 2 % HCI (2C0 ml) were allowed to stand at room temp for 2 days. The soln was neutralized 
by passage through a column of Amberlite IR 45 (OH-). The eluate was evaporated and the syrup taken 
up in a small amount of hot EtOAc. The soln was seeded and cooled to give methyl-a-D-xylothiopyranoside 
(7a g). The mother liquor was evaporated to give a syrup (1.5 g) which was examined by TLC. The com- 
ponents of the mixture were identified by TLC comparison with the pure compounds. R,. @20 (compd 
Illa); @24 (compd Hb); @31; @34.(compd IIIb); @35; 0.38. 0.45.066. 

The syrup (50 g) was applied to a column of silicagel (370 g) and was eluted with 15 % MeOH in benzene. 
Two crystalline compounds (R, 0.31 and 0.45) were isolated. The faster moving component (500 mg) was 
recrystallized from hexane, m.p. 87-89” [ali - 168 (c, 2 Chf). (Found: C 49.2; H, 7.1 ; OMe, 14.5. 
C,H ,sO,S requires : C, 49.2 ; H, 7.3 ; OMe, 14.1%); fizl, 3220 (OH), 2860 (OMe), 1040, 1070, 1110, 1150, 
1180 (isopropylidene), 930,794 (furanose). 

The slower moving component (31 mg) was recrystallized from EtOAc-hexane, np. 86-87” [a]? 
+ 116” (c. @6 in Chf). (Found: C. 43.3; H, 7.2; OMe, 303; Mol. wt. 194, mass spectrometry,. C,H,,O,S 
requires: C.43.3; II, 72; OMe, 31.9”/,; Mol. wt. 194); #_E 3320(OH), 2835 (OMe), 1190, 1133, 1088, 1052 
(dimethylacetal). NMR (D,O), 5.47 (probably part of a doublet, remainder obscured under the water 
peak); 562-6Q7 (complex; 2 protons); 655 (single; 6 protons; 2 OMe); 6.98-7.4 (complex; 2 protons); 
7.86 (doublet; 1 proton; J, 1.2 c/s). The diacetate of this compound showed m/e 278 (M, 01%) 247 
(M-OMe, 007%), 218 (M-MeCOOH, 008”/,), 187 (M-OMe-MeCOOH, 8.7%). 186 (M-MeOH- 
MeCOOH, 5.1%). 145 (187-CH,CO, 6.6x), 144 (18MH,CO, 11.7x), 84 (thiophene cation, 10.4”/,), 

75 (EH(OMe),. 100 “4). 
Periodate oxidation of the compound was carried out using the method of Aspinall and Ferrier.‘O The 

uptake of periodate was followed spectrophotometrically at 223 mu. The following results were obtained 
(given time in hr. periodate consumed in molar proportions) f. 0.73 ; If, 1 Qo; 5, 1.2 ; 7, 1.55 ; 33. 1.6. The slow 
uptake of periodate beyond one molar proportion is ascribed to oxidation of the sulphur in the compound. 

as-( 1.2-O-isoptopylidene-5-deoxy-a-Dxylo/ura~ose)5.5’~i~lph~e (Ib). Compound Ia (5Q g) was dis- 
solved in water (IO ml) containing a drop of ammonia (SG. 0.88). H,O, (100 vol) was added dropwise until 
a positive iodid-tarch test was observed. The solid (4.5 g. 90 p/d m.p. 184” was filtered off and crystallized 
from water; [a];’ -77 (c. 1.5 in Chf). (Found: C. 46.6; H, 64. (C,H,,O,S), requires: C. 46.8; H. 6-3 %.) 
The above compound (la g) was relluxed for 2 hr with Ac,O (10 ml) containing anhyd NaOAc (19 g). 
The mixture was poured into water and the solid which separated, crystallized from dil EtOH to give the 
acetate. m.p. 118-l 20 [a]:’ - 72 (c, 040 in Chf). (Found: C. 48.7; H. 60. (C,,H,sOsS)s requires: C. 48.6; 
H. 6.1 “4.) 

Bfs+nethyl-5-deoxy-D-xyloJuranoside)5,5’-disulphide (Illa). The above Ib (3.0 g) was methanolysed as 
described previously to give a syrup (2.54 g). TLC showed the presence of two major components of R, 
@19 and @32. The slower-moving component (1.68 g) was the expected glycoside [a]k4 ~48 (c. 1.1 in Chl). 
(Found : C. 40.6; H. 64. (C,H, iO,S)s requires: C. 40.2; H. 6.2 vd). The mass spectrum of the tetra-0-acetyl 
derivative of the glycoside gave the expected molecular ion peak m/e 526 (13 %)_ Other significant peaks 
were m/e 525 (62%) 495 (M-31. 10%). 264 (15%) 231(67:/,), 217(‘loss ofexocyclic portion of the molecule. 
4:/,). 171 (37%). 160(25’~). 139(50’$. 129(100%), 115(79”/,). 111 (33%).97(25%).87(17%). 85(19:/,). 
69 (14’4). 43 (> 100%). 

The faster component (O-53 g) gave [a]; +23.6 (c, 04g in Chl). (Found: C, 44.5; H, 704; OMe, 19.3. 
CisH,sO& requires: C, 44.2; H, 67; OMe, 19.0 P/.). The IR spectra of these two compounds were very 
Simikir except in 1300-1500 region. The relative intensity of the bands at 3350 (OH) and 2850 (OMe) for 
the two compounds were reversed. The faster component was not investigated further. 

Methyl-5-deoxp5-mercapr~~xylofuranoside (IIIb). Compound IIIa (la g) was dissolved in liquid 
ammonia (50 ml) and the soln treated with Na until the blue colour persisted for 5 min. Excess NH&l 
was added and the ammonia allowed to evaporate. The residue was repeatedly extracted with Chf. The 
extracts were washed with water, dried and evaporated to give a syrup (099 g) which gave a strong p~,lil~c 
reaction with alkaline nitroprusside. 

Me~hyl-3.5-O-~isopropylidene-S-deoxy-S~h~~-xylo~r~side (111~). The above IIIb was immediately 
treated with a soln of HCI (0.5 g) in acetone (50 ml). The reaction was monitored by TLC and after 10 min 
the solution was neutralized with IR 45 (OH-). The soln was evaporated to a syrup (1.58 g). TLC revealed 
the presence of 3 components R, a46.0.59. 082. The mixture was separated on a column of silicagel to 
give 111~ (@56 g) with identical m.p. and IR spectrum to the compound isolated from the methanolysir 
mixture. The compound (R,. (382) crystallized (@46 g). it was recrystallized from dil alcohol. m.p. 68-70” 
[a];’ -29.4 (c. 035 in Chf). (Found: C. 54.1; H. 7.5. CiiH,,O,S requires: C, 53.7; H. 7.3%.) 





Gomponcnt (R, 057}. [c~]Lf” - 36.4 (c. O-49 in GM). (Found : C 666; H, 70. C&,H,,O+S requires: C 66.7 ; 

gave a 
&3,S r~~if~s : C, 67.4; .a*9 %); SR (in cl@ showed 

the absence of OH abortion in both components, the spectra were very sirnil= except in the 80@1ooO 

applied to a column of sili 

189 (71,145 (2ll. 129 (381, 119 (26). 103 (31). 101(20). 91(13), 89 {32), 87 f loa), 61(43). 57 fl4), 45 f13f, 43 f38). 
4f 135). 

The ~~rn~u~~ was ~~cha~~ on meth~o~~sis, I’he reduction was repeated on a small scale but 
instead of Mel, excess NH&I was added. The ammonia was allowed to evaporate and the residue showed 

r a thiol with sodivm ~~~r~~r~~~de. 

stirred and Me2SOI (1-O g) slc~wly added over 1 hr. 
to dissolve the Aids a& the s&n heated at 50” for 
ith CM The extracts were washed with water, dried 
lumn chromato~aphy of the syrup gave the desired 

corniced (200 mg); [z]&~ -20% frr. 0-g uires: c, 51.3. 
1120. 1190 f isopropylidene group). 

Methyl-2-O-methyZ-D-xyfot~~~y~~s~e (lld). The impure IIIh’ (100 mg). was metbanol~ at room 
temp using 2 ‘!! meth~olic #Cl. The re~(io~ was rno~ito~~ by TLC, the best ~~c~io~ time was 18 days. 

‘11.023. @X.0-32,0-35.0~44,0*57.@53.0-76. when the Hardy-~~cha~~ test’ was applied, 
t R, 0.23 was obtai Some af the cornpo~e~ts were ~~o~at~ by 

). a syrup (25 rng) R, 023 which was ident : 
IR corn~a~so~ We below) as IId and another syrup (15 mg), whose aoetste sho k 
m/e 250 and appeared to be trimethoxy monoacetate of a thiapyranoside, The mass spectrum of the acetate 

he 2-~-methyl compound showed a rno~e~uiar ion peak at m/e 278 (3 p/d). fumier m/e 218 (IS), 185 
171f7$, 170 ~~~1~~ 143(2&), ~42~~). ~29~~2~, 12~~~~ 

8 (4q, 85 (22). 75 (63). 74 (so). 43 {X9). 
xy~ol~~~y~~~s~~ (11 Merhyl-or-D-xyfsthiopyrano;sidr: 105 gjF 

6 ml) and Ag# (f-2 g) were stirred for I hr at room temp. The soln was filte 
(Q70 g)- TLC showed R, 0.24 (starting material) 0*34.059. The syrup 

was chromarographed to give 100 mg of a solid which was re~s~~l~ from EtOAc-hexane. m.p, 33-35”; 
~G” + 254 fee fp f chf). ~~~~d : C. 43-3 ; N, 7.2 ; Mol. wt. 194? mass ~~~rorn~t~. C7 
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C. 43.3; H. 72’4; Mol. wt. 194). NMR (D,O) 5.18 (doublet; one proton; J 29 c/s; anomeric proton); 
658 (singlet ; six protons, 2 Me). The compound gave a positive test with the Hardy-Buchanan reagent ;’ 
?& 3350. 3450 (OH). 2800 (Me), 890 (a-pyranose). The mass spectrum of the acetate of this compound 
was identical with that obtained above. 

~Threo-3,6dihydroxy-2,3,4,5-tehohydrofural (IVb). Compound IVe9 (060 g), pyridine 
(5 ml) and Ac,O (5 ml) were allowed to stand at room temp overnight. The soln was diluted with water, 
neutralixed with NaHCO, (solid) and extracted with Chf. The extracts were washed successively with 
cold dilute acid, NaHCO, aq and water, dried over Na,SO,. The extracts were evaporated to give a syrup 
(0.73 g). TLC revealed one spot R, (5 % MeOH in benzene), 0.78. The syrup crystallized from pet. ether 
(40-60”). m.p. 62. [a];” + 1 I4 (c, 20 in Chf). (Found: C 62a; H, 60. CssH,,OsS, requires: C, 61.9; H, 
5.8 T/d.) 

The above compound (a70 g). dry MeOH (12 ml) and CdCOs (1.3 g) were warmed to 60” and a soln 
of HgCI, (3.2 g) in MeOH (6 ml) was added. The mixture was refluxed with stirring for 4 hr. The mixture 
was filtered and the residue washed thoroughly with MeOH. The filtrate was evaporated and the residue 
extracted with Chf and water. The Chf layer was washed with water until free of chloride. dried and eva- 
porated to a syrup (040 g). TLC (5 % MeOH-benzene) showed one spot R, 060. The syrup was chromato- 
graphed on silicagel, [z]‘&, - 17 (c, 1.0 in Chf). (Found: C, 50.2; H, 6.9. C,,HrsO, requires: C, 5@4; H, 
69 %); vzx 2830 (OMe), 1730 (CO acetate). Mass spectrometry showed m/e 262 (M, @Ol %A 231 (M-OMe, 

2.9). 202 (M-MeCOOH, 002), 171 (M-OMe-MeCOOH, 3.5), 129 (2), 128 (38), 75 (FH(OCHs)s, loOA 
68 @ran cation, 2) NMR (CDCl,), 4.65 (double doublet; 1 proton), 4.82-5m (complex; 1 proton), 5.54 
doublet; 1 proton : J 8.4 c/s; CH(OMe),), 5.664 (complex ; 3 protons), 657 and 6.62 (singkts; 3 protons 
each ; OMe). 7.89 and 7.92 (singlets; six protons; 2 OAc). The above D-three-3.4di-O.acetyl-2,3,4,5-tetra- 
hydrofuran-2dimethyI acetal (200 mg) was allowed to stand overnight with MeOH (5 ml) containing 
NaOMe (10 mg Na). The soln was neutralized with IR 120 and evaporated to a syrup (140 mg). TLC 
showed one spot R, 0.29. When the plate was sprayed with 1 p/, sodium periodate and exposed to SOs 
after 8 min and then sprayed with Schiffs reagent.4 a yellow spot. R, 0.29, was observed after 25 mitt; 
[a]F + 13.5 (c. Ia in Chf). (Found: C. 46.6; H. 8.1. C,H,*O, requires: C. 47.2; H. 7.904); tiz 3380(OH). 
2830 (OMe), 1190, 1140 (dimethyl acetal). 
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