This article was downloaded by:

On: 23 January 2011

Access details: Access Details: Free Access
Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Carbohydrate Chemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713617200

Synthesis of Methyl 1-Thio-L-Rhamnopyranoside-Derivatives
Andras Liptak®; Lajot Szab6® Janos Harangi®
2 L. Kossuth University, Institute of Biochemistry, Debrecen, Hungary

To cite this Article Liptak, Andrés , Szabd, Lajot and Harangi, Janos(1988) 'Synthesis of Methyl 1-Thio-L-
Rhamnopyranoside-Derivatives', Journal of Carbohydrate Chemistry, 7: 3, 687 — 699

To link to this Article: DOI: 10.1080/07328308808057559
URL: http://dx.doi.org/10.1080/07328308808057559

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713617200
http://dx.doi.org/10.1080/07328308808057559
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 35 23 January 2011

Downl oaded At:

J. CARBOHYDRATE CHEMISTRY, 7(3), 687-699 (1988)

SYNTHESIS OF METHYL 1-THID-L-RHAMNOPYRANOSIDE DERIVATIVES
Andras Liptak, Lajos Szabs and Janos llarangi

L. Kossuth University, Institute of Biochemistry,
P.0.Box 55, H-4010 Debrecen, Hungary

Received February 16, 1988 - Final Form June 20, 1988

ABSTRACT

Both anomers of methyl 1-thio-[-rhamnopyranosides were prepared
through methylation of the corresponding isothiouronium salt., 2,3-0-
Isopropylidene-, benzylidene- and the until now unknown diphenyl-
methylene acetals were synthesized. Phase-transfer catalysed benzylation
and LiAlH,-Al1Cl,.-type hydrogenolysis of benzylidene acefgls were used to
obtain pa%tiall benzylated derivatives. Comparing the ““C NMR data of
the synthesized compounds with those of their Q-glycoside analogues
revealed that the Q-3 exchanges at the anomeric centres caused drastic
upfield shifts (~15 ppm) at C-1 and moderate downfield shifts at £-2 and
C-5, as well. The chemical shift values of other carbons are not
sensitive to the 0- S replacement.

INTRODUCTION

Activation of thioglycosides by methyl triflate wusing Ldnn’s

methodl

oligosaccharides. The main advantage of this method is that the thio-

offered a new and very effective method for preparing complex

glycosides can be functionalized in desired manners and used as glycosyl
donors. At the same time, the partially substituted thioglycosides can
also serve as glycosyl acceptors in oligosaccharide synthesis, depending
on the type of promotors.2 For this reason the thioglycosides and their
derivatives are very valuable starting materials of synthetic carbo-
hydrate chemistry. In this paper we report the synthesis of some deriv-
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atives of both anomers of methyl 1-thio-L-rhamnopyranosides and compare

the 138 NMR data of these compounds with their 0-glycoside congeners.

RESULTS AND DISCUSSION

Acetobromo-L-rhamnose was treated with thiourea and the formed
isothiouronium salt was methylated with methyl iodide in the presence of
Hunig’s base to give methyl 2,3,4-tri-O-acetyl-1-thio- «-L- (1-8) and
-f~ L-rhamnopyranoside (2-S§). Compound 2-S crystallized from the
reaction mixture although it represented only 6-8% of the mixture. The
d—anomer_;-§3 was purified by column cromatography but has not been
obtained in the crystallized form. Conventional deacetylation of the
triacectates resulted in crystalline methyl 1-thio-«-L-(3-5) and
-p-L-rhamnopyranoside (4-5). Treatment of compounds 3-S5 and 4-S with
2,2-dimethoxypropane without solvent4 or in the presence of 1{races of
N,N-dimethylformamide was done using a  toluene-p-sulphonic acid
catalyst; the isopropylidene derivatives (5-S and 6-5) were isolated in
crystalline forms.

Conventional benzylation of 5-S resulted in the fully protected,
crystalline 7-5. The isopropylidene group from compound 7-S was removed
by acid hydrolysis to give 8-S which was treated with benzyl bromide
under phase-transfer catalytic conditions5 giving the 2,4-di-0-benzyl
ether (9-5) isolated in a yield of 76%. The 3,4-di-0-benzyl isomer
(10-S) appeared as a minor component with a yield of 3%. To distinguish
between structures 3-S5 and 10-S, 9-S was acetylated to give 11-S and the
location of the acetyl group was verified by lH NMR spectroscopy.

The anomeric unsubstituted glycosides (3-S and 4-S) were
separately treatedé with diclorodiphenylmethane in pyridine to give the
diphenylmethylene acetals (12-S and 13-S). The reactivity of the
f-angmer 4-S was extremely low compared to the reactivity of the
«-anomer 3-S5, and only a very moderate yield of 13-§ could be obtained.
A similar difference between the reactivity of the two anomers was not
observed during the formation of the isopropylidene acetals. The
different steric requirement of the phenyl versus methyl groups is a
probable explanation. The diphenylmethylene acetal seems to be a very
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useful protecting group and it can be removed by mild acid hydrolysis,
or by catalytic hydrogenolysis. Chemical reducticn with LiAlHa—AICl3 at
low temperature cleaves them into diphenylmethyl ethers,6 but at higher
temperature (~45°C) both OH groups can be regenerated. These prop-
erties might find wuseful applications in preparative carbohydrate
chemistiry.

It is worth noting that the conventional preparation of acetals,
i.e., condensation of benzophenone dimethyl acetal with diols, failed.
The later reaction gave methyl 6-0-(methoxydiphenylmethyl)-«-0-gluco-
pyranoside7 from methyl o-D-glucopyranoside. There is only one other
successful approach in the 1literature, the preparation of 1,2-0-di-
phenylmethylene acetal of D-ribofurancse dibenzoate using diphenyl
cadmium.

Acetylation of 12-S provided 14-5 while benzylation gave 15-§.
Both are completely protected sugars with three different temporary
blocking groups and have rhamnosyl donor ability.

Benzylidenation9 of 3-S with o«-dimethoxy-toluene without solvent
in presence of a catalytic amount of p-toluenesulphonic acid gave a 1l:1
mixture of the exo- (16-S) and endo-phenyl-benzylidene  (17-S)
derivatives. This reaction requires a very short reaction time, and the
yield is also high. The unseparable isomers were acetylated, the 4-0-
acetyl isomer (18-S) of 16-S was crystallized from ethanol and the syrup
19-S was purified by column chromatography. Their saponification
resulted in compounds 16-S and 17-S. Hydrogenolysis of  the
dioxclane-type benzylidere derivatives 16-S and 17-S followed the
well-known general route,lO 16-S gave 3-0-benzyl ether (20-S) and
compound 17-S gave the 2-0-benzyl derivative (21-5).

The 13C NMR spectra of all new compounds were assigned by using
their proton-carbon correlation maps and data were compared with those
of the corresponding 0-glycoside derivatives. In most cases the 136 NMR
spectra of the 0-glycosides have already been published. Here we report
only the synthesis and 130 NMR data of methyl 2,3-0-diphenylmethylene-
--L-rhamnopyranoside (12-0), its 4-0-acetyl- (14-0) and 4-D-benzyl-
derivatives (15-0). Treatment of methyl d—g—rhamnopyranosidell with
dichlorodiphenylmethane as described for the preparation of 12-S
afforded 12-0. Conventional acetylaticn gave 14-0 and benzylation of
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12-0 afforded 15-0. All efforts to prepare methyl 2,3-0-diphenyl-
methylene-f-L-rhamnopyranoside failed, rather complete anomerization
effected by pyridinium hydrochloride took place. The NMR data are
summarized in the +tables. The results of this comparison can be
evaluated as follows: The 0-—S replacement at the anomeric carbon atoms
causes a very strong hpfield shift at C-1. Characteristic downfield
shifts of ~l ppm can be observed for C-2 atoms. The chemical shift
values of the other 'skeleton carbon atoms are not sensitive to the 0— S
exchange at the anomeric centres.

A considerable difference was cbserved in Gdn—values of the 0- and
S-rhamnopyranoside derivatives. In the case of the «-anomers the
thio-derivatives have substantially higher negative values, than do the
oxygen-derivatives. On the other hand, the B-thio-rhamnopyranosides show
higher positive values than the Q(-glycoside derivatives, but these
differences are not so substantial.

The Ldo-values of the 0- and S-rhamnopyranoside derivatives:

1 2 3 4 5 3 7
0 -60 +45 -62 +95 -16 +78 -62
s -l0l +68 +114 -142 -142 +98 -147
8 9 10 11 12 14 15
0 -68 -17 -46 4.4 =72 -29 -83
S -166 -82 -79 -46 -170 -118 -148
16 17 18 19 20 2
0 -16 -23 -24 +30 -25 +3.6
s -125 -128 -114 -71 -117 -67
EXPERIMENTAL

Melting points were determined on a Kofler apparatus and are
uncorrected. Optical rotations were determined with a Perkin-Elmer 241
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polarimeter. NMR spectra were recorded for solutions in CDCl3 (internal
MGASi) with a Bruker WP-200 spectrometer at room temperature. TLC was
performed on Kieselgel 60 F254 (Merck) with detection by charring with
sulphuric acid. Short-column chromatography was effected on Kieselgel G
(Reanal) adsorbent.

Methyl 2,3,4-Tri-0-acetyl-1-thio-« (1-S) and -3 -L-Rhamnopyra-
noside (2-5). A solution of 2,3,4-tri—0—acetyl-(1-g—rhamnopyranosyl

bromide (10.0 g) in acetone (60 mL) was boiled under reflux with
thiourea (7.0 g). After 1 h the solution was diluted with
dichloromethane (150 mL) and stirred with an agueous solution (150 mL)
of a Na,C0y (8.8 g) and Na, S04 (5.5 g) for 1 hat 20 °C. The organic
layer was separated and dried, and methyl iodide (6.75 mL) and
N-ethyldiisopropylamine (9.3 mL) were added at room temperature. After 1
h the mixture was washed with water (3 x 50 mL), dried, ang
concentrated, to give a syrup. It was crystallized from ethanol (15 miL)
to give 2-5 (0.60 g, 6.6%): mp 189-190 °c, [«], +67° (¢ 0.70,
chloroform), Rg 0.78 (dicloromethane-acetone, 97:3).

Anal. Caled for CjsH,,0.S: C, 48.74; H, 6.29; §, 10.00. Found: C,
48.88; H, 6.37; S, 9.86.

The residue was purified by column chromategraphy, to give 1-3
(3.85 g, 46.3%):[]; -101° (¢ 1.0, chloroform), R. 0.80.

Anal. Found: C, 4B8.71; H, 6.20; S, 10.12.

Methyl 1-Thio-«-L-rhamnopyranoside (3-5). Compound 1-S (2.3 g) in

dry methanol (30 mL) was deacetylated in the prescence of NaOMe (5 mg).
After 1 day the solution was neutralized with Amberlite IR-120 (H"
resin, filtered, and concentrated to give 3-5. It was crystallized from
ethyl acetate (1.25 g, 89.6%): mp 104-105 °C,[«]; -185% (¢ 1.0, water),
Re 0.78 (dichloromethane-methanol, 8:2).

Anal. Calcd for C,H),0,5: C, 43.28; H, 7.26; S, 16.50. Found: C,
43.11; H, 7.38; S, 16.45.

Methyl 1-Thio-A-L-rhamnopyranoside (4-S). Compound 2-S (0.25 g) in
dry methanol (25 mL) was treated with NaOMe (5 mg) as described for 3-S,
to give 4-5 (0.13 g, 85.8%): mp 158 °C (from ethyl acetate),(u]y +114°,
(c 0.6, water), R 0.77 (dichloromethane-methanol, 8:2).

Anal. Calcd for C.H,,0,S: C, 43.28; H, 7.26; S, 16.50. Found: C,

7714
43.27; H, 7.19; S, 16.39.
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Methyl 2,3-0-Isopropylidene-l-thio- «-L-rhamnopyranoside (5-S).

Methyl 1-thio-«-L-rhamnopyranoside (3-S5, 4.15 g) was stirred in 2,2-di-
methoxypropane (5 mL) in the presence of p-toluenesulphonic acid (30 mg)
at 20 °C for 1 h. The mixture was then diluted with dichloromethane (50
mL), washed with 5% aqueous NaHCD3 (20 mL) and water (3 x 10 mL), dried
(NaZSGQ) and concentrated, to give a crystalline product. It was
recystallized from n-hexane-ether, to give 5-S (4.30 g, 85.0%): mp 76-77
%, [«], -142° (c 0.8, chloroform), R- 0.69 (dichloromethane-methanol,
95:5).

Anal. Calcd for CIOHIBDas: C, 51.26; H, 7,74; S, 13.68. Found: C,
51.10; H, 7.68; S, 13.39,

Methyl 2,3-D-Isopropylidene-1-thio-/3 -L-rhamnopyranoside (6-5).
A solution of 4-5 (0.79 g) in N,N-dimethylformemide (2 mL) was stirred
with 2,2-dimethoxypropane (4.9 mL, 4.16 g) and p-toluenesulphonic acid
(16 mg) for 16 h at room temperature. The work-up was as. described for
the preparation of 5-S to give 6-5 (0.76 g, 79.7%): mp 73-74 o (from
light petroleum-ether, 3:1),[<]D +99° (¢ 0.9, chloroform), RF 0.55
(dichloromethane-methanol, 95:5).

Anal. Calcd for ClOHlaoas: C, 51.26; H, 7.74; S, 13.68. Found: C,
51,12; H, 7.80; S, 13.46.

Methyl 4-0-Benzyl-2,3-0-isopropylidene-1-thio-<-L-rhamnopyranoside
(7-9). Compound 5-5 (4.15 g) in N,N-dimethylformamide (30 mL) and in the
presence of KOH (3.97 g) was treated with benzyl bromide (3.63 g, 2.52
mL) for 1 h at room temperature. The reaction mixture was diluted with

dichloromethane (200 mL), filtered, and concentrated in vacuo. The
residue was diluted with dichloromethane (200 mL), washed with water (3
x 20 mL), dried (Nazsﬂa), and concentrated, to give a crystalline

product, which was recrystallized from ethanol, to give 7-§ (4.29 g,
74.7%): mp 51-52 °C, (4}, -147° (¢ 0.7, chlorotorm), R. 0.50 (di-
chloromethane).

Anal. Calcd for Cl7H24048: C, 62.93; H, 7.45; S, 9.88. Found: C,

62.96; H, 7.40; S, 9.71.

Methyl 4-0-Benzyl-1-thio-o-L-rhamnopyranoside (8-S). A solution of
7-S (2.8 g) in dichloromethane (S50 mL) was hydrolyzed with tri-
fluoroacetic acid (5 mL) in the presence of water (1 drop) for 1.5 h at
20 °C. It was diluted with dichloromethane (150 mL), washed with water
until neutral (5 x 10 mL), dried, and concentrated. The residue was
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crystallized from cyclohexane-light petroleum to give 8-S5 (2.36 g,
96.1%): mp 76 °C, E*]D -166° (¢ 0.8, chloroform), R. 0.65 (di-
chloromethane-methanol, 9:1).
Anal. Calcd for ClaHZOD
59.04; H, 7.21; S, 11.21.
Methyl 2,4-Di-O-benzyl-1-thio- «-L-rhamnopyranoside (9-S) and
methyl 3,4-Di-0-benzyl-1-thio-o-L-rhamnopyrancside (10-S). A mixture of
B8-5 (4.2 g), tetrabutylammonium bromide (1.2 g), benzyl bromide (1.9 ml)
in dichloromethane (150 mlL) and aqueous sodium hydroxide (15 mL of 10%

F

4S5t C, 59.13; H, 7.08; S, 11.27. Found: C,

solution) was stirred with a high-speed magnetic stirrer at room
temperature for 2 days. The organic layer was separeted, washed with
water (3 x 20 mL), dried (NaQSDA) and concentrated. The residual syrup
was chromatographed, to give, first, the syrupy 9-5 (4.20 g, 75.9%):
E*l] -82° (¢ 0.7, chloroform), Rg 0.67 (dichloromethane-acetone, 95:5).

Anal. Calcd for C21H26048: C, 67.35; H, 6.99; S, 8.56. Found: C,
67.22; H, 6.87; S, B.39.

Continuing the elution, the syrupy 10-S was obtained as the second
component (0.14 g, 2.5%):[0(]D -79° (c 2.2, chlorofarm), Re 0.52

Anal. Found: C, 67.41; H, 7.08; S, B.35.

Methyl  3-0-Acethyl-2,4-di-0-Benzyl-1-thio- < -L-rhamnopyrangside
(11-5). Compound 3-S5 (60 mg) was acetylated with pyridine (0.5 mL) and
acetic anhidride (0.5 mL) at 20 °C for 24 h. Conventional work-up gave
syrupy 11-S (65 mg, 97.4%): Ei]D -46% (¢ 1.1, chloroform), Re 0.79
(dichloromethane-ethyl acetate, 95:5).

Anal. Calcd for CZBHZBOSS: C, 66.32; H, 6.77; S, 7.69. Found: C,
66.41; H, 6.70; S, 7.52.

Methyl 2,3-0-Diphenylmethylene-1-thio-«-L-rhamnopyranoside (12-S).
A solution of 3-S (0.87 g) in dry pyridine (15 mL) was stirred with
dichlorodiphenylmethane (1.6 g, 1.3 mL) at 80 9C. After 24 h it was
poured into ice-water (50 g) and the residue was dissolved in
dichloromethane, washed with 0.5 M HQSUa (3 x 30 ml) and water until
neutral. The solution was dried (NaQSDa), filtered and concentrated to
give a red-brown syrup. It was purified by column chromatography
(dichloromethane-acetone, 98:2), to give 12-S wich was recrystallized
trom cyclohexane (0.80 g, 49.8%): mp 117 %, [« -170° (c 0.8,
chloroform), Rp 0.55.

Anal. Calecd for C,.H,,0,5: C, 67.01; H, 6.18; S, 8.94. Found: C,

202274
67.18; H, 6.05; S, B.76.
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Methyl 2,3-0-Diphenylmethylene-1-thio-A-L-rhamnopyranoside (13-5S).
A solution of 4-S (0.38 g) in dry pyridine (10 mt) was stirred with
dichlorodiphenylmethane (0.8 g, 0.65 mL.) at 100 °C. After 48 h the
work-up was as described for 12-S to give a syrup, which was purified by

column chromatography, to give 13-S (125 mg, 18%): Re 0.50 (di-
chloromethane-acetaone, 95:5).

Anal. Calcd for CZOH22048: C, 67.01; H, 6.18; 5, 8.94. Found: C,
66.88; H, 6.10; S, B.79.

Methyl 4-0-Acetyl-2,3-0-diphenylmethylene-1-thio-«-L-rhamnopyrano-
side (14-5S). Compound 12-S (0.7 g) was acetylated with pyridine (5 aml)
and acetic anhydride (5 mL) at 20 °C far 16 h. Conventional work-up gave
amorphous 14-5 (0.75 g, 95.8%):{] +118% (¢ 0.34, chloroform), Ry 0.80
(dichloromethane-ethyl acetate, 95:5).

Anal. Calcd for Cy,H,,0c5: C, 65.98; H, 6.04; S, 8.00. Found: C,
65.85; H, 6.12; S, 7.81.

Methyl 4-0-Benzyl-2,3-0-diphenylmethylene-1-thio-«-L-rhamnopyrano-
side (15-S). Compound 12-S (240 mg) in N,N-dimethylformamide (2 mL) and
in the presence of KOH (120 mg) was treated with benzyl bromide (0.12
mL) at room temperature. After 1 h the work-up was done as described for
7-5 to give a syrup, which was purified by column chromatography, 1o
give 15-5 (195 mg, 64.9%): [«], -148° (¢ 0.9 chloroform), R 0.57
dichloromethane-n-hexane, 7:3).

Anal. Calcd for C27H28048: C, 72.29; H, 6.29; 5, 7.14, Found: C,
72.11; H, 6.38; S, 7.19.

Methyl 4-0-Acetyl-endo- (19-S) and -exo-2,3-0-benzylidene-1-thio-
#-L-rhamnopyranoside (18-5). Compound 3-5 (1.1 g) was treated with of,K-
dimethoxytoluene (8.6 mL) in the presence of p-toluenesulphonic acid
(0.02 g) at room temperature for 1 h. Work-up, as described for 5-§5,
gave a syrup (1.2 g), which was fractionated by column chromatography,
to give the mixture of 18-S and 19-5 (0.86 g, 53.8%), Re 0.65
(dichloromethane-acetone, 9:1). It was acetylated with pyridine (1.5 mL)
and acetic anhydride (1.5 mL) at 20 °C tor 24 h. Conventional woTk-up
gave a crystalline product. Recrystallisation of the mixture from
ethanol (4 mL) gave 18-S (0.27 g, 27.3%): mp 156 °C,[ o)y -114° (¢ 0.7,
chloroform) Re 0.40 (light petroleum-ethyl acetate, 4:1).

Anal. Calcd for C, H,,0.5: C, 59.24; H, 6.21; S, 9.88. Found: C,

1620"5
59.35; H, 6.18; S, 9.74.
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The residue in the mother liquid gave syrupy 19-5 (0.31 g, 31.4%):
[“]n -719 (¢ 0.8, chloroform), Re 0.47.

Anal. Found: C,59.40; H, 6.11; S, 9.79.

Methyl Exo-2,3-0-benzylidene-1-thic-«-L-rhamnopyranoside (16-S). A
solution of 18-5 (0.175 g) in dry methanol (10 mL) was deacetylated in
the presence of NaOMe (5 mg). After 24 h, the solution was neutralized
with Amberlite IR-120 (H') resin, filtered, and concentrated to give
16-S. It was recrystallized from ethanol (0.14 g, 92.5%): mp 122-124 0C,
[dJD -125° (¢ 0.6, chloroform), Re 0.64 (dichloromethane-acetone, 9:1).

Anal. Calcd for C),H)40,5: C, 59.55; H, 6.42; S, 11.35. Found: C,
59.49; H, 6.60; S, 11.21.

Methyl Endo-2,3-0-benzylidene-1-thio-«-L-rhamnopyranoside (17-S).
A solution of 19-S (0.24 g) in dry methanol (10 mL) was treated with
NaOMe (5 mg) for 24 h, then neutralized with Amberlite IR-120 (HD
resin, filtered, and concentrated to give syrupy l]—§_(0.20 g, 95.7%):
[y -1.5° (¢ 1.14, chloroform), R¢ 0.64 (dichloromethane-acetone, 9:1).

Anal. Calcd for C14H18045: C, 59.55; H, 6.42; 5, 11.35. Found: C,
59.63; H, 6.48; 5, 11.30.

Methyl 3-0-Benzyl-1l-thio- « -L-rhamnopyrangside (20-S). Compound
16-S (85 mg) was hydrogenolyzed with LiAlH, (17 mg) and AlCl (59 mg) in
ether-dichloromethane (20 mL, 1:1) for 10 min at 20 Oc. After the usual
work-up the syrup was purified by column chromatography, to give 20-S
(65 mg, 75.9%):[4]D -117° (¢ 0.7, chloroform), Rc 0.53 (dichloro-
methane-acetone, 8:2).

Anal. Calcd for 814H20045: C, 59.13; H, 7.08; S, 11.27. Found: C,
59.11; H, 7.00; S, 11.20.

Methyl 2-0-Benzyl-1-thio- «-L-rhamnopyranoside (21-S). Compound
17-5 (0.14 g) was treated with LiAlH, (28 mg) and AlCl4 (98 mg) in
ether-dichloromethane (20 mL, 1:1) for 10 min at room temperature. After

the usual work-up the product was purified by column chromatography, to
give syrupy 21-S (73 mg, 51.7%):(«y -67° (¢ 0.9, chloroform), R. 0.4l
(dichloromethane-acetone, B:2).

Anal. Calcd for C, H,.0,5: C, 59.13; H, 7.08; 5, 11,27. found: C,

14720%
59.03; H, 7.15; S, 11.1L.
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