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CHAPIER 1
INTRODUCTION

Carbohydrates in which one or more OH groups are replaced by an
anino function are amnmly designated as aminosugars. Chitin which con-
- stitutes an important skeletal substance of mumerous invertebrate s_igec’iés
has been the source of | the most plentiful atminbsugar, "Ci":itosanﬁile" (2= |
amino 2-deoxy D~glucose) which was first isolated by Ledderhose (1} in 1878,
25 determined by Fischer (4), Cutler (5), and Cox (8) it was found to have
the D~glucose configﬁi‘aﬁon. |

After the initial discovery of aminosugars there wag a period of
sbout forty years in which not much work was done in this new field. It
was the presence of galactosamine found in mammalian tissves; inverte-
brates and highai plants (6) that created the considerable present
interest. Aminosugars have been found in a variety of mysiolcgieallf
important conpounds ineluding structural polysacﬁharides, glycolipids,
mucoproteins, and nucleotides (7)., The presence éf. aminosugars has been
confimed in bacterial and fungal cell walls. Up to now, thirteen
-different aminosugars have been identified as components of bacteria or of
 their products the most common being glucosamine and galactosamine (6).

Amongst the very maty different kinds of aminosugars, the ones that
ha_vé arcused the most interest are the 2-amino 2-deoxy hexoses which are
found in such well known antibiotics as streptomycin and necmyeine (2).
There are 30 far about forty-three antibiotics which are known to contain
different aminosugars (6).
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Aminosugars exhibit the same properties as other reducing aldchexoses,

e. g. reduction of silver and c@rlc salts, oxidation to hexonic acids, ¥

reduction to alechols and formation of glycosides.

The dbject of this project is to synthesize methyl Neacetylo{«D-
talosaminide which has previcusly been prepared by Jeanloz (3) following a

. different route. The path that Jeanloz, Jeanloz, and Glazer (3) followed
involved the preparation of methyl 2-acetamido 4, G~benzylidene 2~decxy o~

D~idespyranoside by.aﬁtxmolys‘is. of mathyl 2,3-arﬂiydro 4, 6-benzylidene oC~D=

guloside in a sealed tube and followed by Meacetylation, Methyl 2-acetamido
4,6-benzylidene 2-decsy o-D~idospyranoside was treated with methane

sulphonyl chloride to vield methyl 2-acetamido 4,5-—._benzyli6£ene 3-0-masy L o~
D~idospyranoside which was converted to methyl 2-acetamido 4,6~benzylidene
talopyranoside by treatment with sodium acetate in aquecus 2~methoxyethanol.

This compownd was debenmylidenated with agqueous acetic acid and acetylated
o cbtain methyl 2-acetamido 3,4,6~tri~O-acetyl talosaminide.

- In short, the above route involved esgentially a divect conversion
fram the idose series into the talose series which is illustrated in
Schee I,
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The reacticon which attracted the most interest in the above route is

- the conversion of the 3-0~mesyl derivative of the idospvrancside to the 2~
~acetamido derivative of the talopyranceide by treatment with sodium acetate

in aguecus 2-methoxyetheinol, Baker and Schaub (10) demomstrated for the

 first time in carbohydrate chemistry that soditm acetate in aquecus Methyl
' Cellosolve (2-methoxyethanol) causes slimination of one and two wesyl groups

with configurat‘imal inversion, Although this is the first known example

- of this reaction in the. carbohiydrate field, the reaction has been described

with trans-acetamino cyclohexanol-2-tosylate by McCasland, Clark and Carter

(11). Quite gensrally this reaction has the limitation that the acetamino
~and the methanesulphonate groups must be in trans-position to each others
Only then can the methanesulphonate group be eliminated to result in the

cis configuration,. The inversion from a cis-to a trans— configuration was
never demonstrated, Th:i-.s concept of nelghbouring group participation has

bean put to use exténsively by Jeanloz (12) in the aminchexoses series.

- In another variation of this concept Gross, Brendel and Zimmerman (13)

carried out the epimerization of 2-benwmamido-2~deory-D-glucose derivatives

in an acidic mediun, the result being that here the inversion of -3

occcurred with acyl migration to the oxygen.



CHAPTER IT
DISCUSSION

- It is the pux@oﬁe o:E this investigation tcﬁ uge the plentiful, in-

eﬁmsix.re methyle< rw-lueepyranaside for a convenient route to de‘ri’vatfiim{s
| of talosamine. |

~ Methylot~D~glucopyrancside I, which was bought in bulk £rom the Con

. Products Refining Cos ¢ Was treated with benzaldehyde / zinc chloride to

vield methyl 4,6-benzylidene x~D-glucopyrancside II, (14) which was treated
with methanesulphonyl chloride to yield methyl 4,6-benzylidene 2, 3-0- di

T methanesulphonyl «~D-glucopyrancside, IIT, The methanesulphonyl derivative
| wag dissmlmd in dichloroethane and sodium methoxide to cbtain methyl
2,3 anhydro-4,6-benzylidene <-D-allopyrancside, IV, by the method described
by Richtmyer (15) for the preparation of an anhydro sugar From methyl

4,6~0-benzylidene 2,3~di=0~tolylsulphenyl &-Dglucopyrancsida, The
arnhydro- sugar was treated with agueous ammemia in a sealed tube to cbtain
rethyl 2-amino 4,6-0-benzylidene~céD-altropyranoside, V, as désaribe& by
Meyews and Robertson (16),

. ‘The epoxy ring at the C-2 and C~3 position of the anhydro sugar opens
to give a product %:iﬂ: trans configuration baaause the nucleophile, NHg,
mist attack from the back side. It seems as if the entering NHy group
oould attack bﬁth at C=2 and C-3 positions; resulting in a mixture of two
productss
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Experimentally only V (a) is formed, resulting from the trans dlaxial
opening of the ping with a fixed conformation of the pyrancside ring due.
to the presence of the benzylidens bridge. It turns out that this behaviour
follows a general rule that trans diaxial opening is favoured over trans
equatorial cpening (21), (22). |

The 2=-amino sugar, V, was treated with benzoic anhydride to yield

methyl 2-benzamido 4,6-0-benzylidene 2-decxy~ o~Draltropyranoside, VI, by
" the method described by Buss, Hough and Richardsca (17). The benzamido
' dexivative, VI, was methanesulphonated by the standard procedure to cbtain

- methyl 2-benzamido: 4-;6~0~benzylidene'2—dao:w 3«'-0-methanasulphony1- oC~Dr

altropyranoside ViI. The proposed roube called for the preparation of

‘methyl 2-benzamido 4,6~0-benzylidene- o~-D-mannopyranoside, IX. We tried to

cbtain this compomd through direct inversion of VII by treatment with



) potaésimn acetate in aquecms 2—-m£ho;§feﬂ1anol,,' However, it tumed _out,"- "

" that an oxazoline, 4',6'~benzylidene 2-phenyl-1*-0~methyl~ ec-Demannopyrano

[2,'3:'4.5] A2-oxazoline VIII, was formed instead. Indeed the formation of

 oxazolinium ions is proposed as an intermediate step in the mnvarSim of
" trans-acetamino-2-methanesulphonate to. cis~acetamino alcchol by treatment

with sodium acetste / 2emethoxyethanol in anology to acetoxonium iong pro-

posed by Winstein and Buckles (19). The identity of the oxazoline VIII

| to a canpound previcusly prepared by Reckendorff {'18) was shom by .w@ari-
" gon to a sanple which was prepared according to the published procedure (18).
Repeated attempts to hydrolyse the oxaZoline with alkali under different

cenditions failed tc. split the oxazoline group. Only a very minor fraction
was cleaved, Generally, oxazolines with a phenyl group have proved to be

- very stable towards alkali. The reason may be seen in the stabilization

of the oxazoline double bond by conjugation with the benzene ring, It -

‘was decided, therefore, to cbtain 2~acat:'a.mido-dﬂarivaﬁfive$ of talosamine

instead of the benzamido derivatives. So compound V wag treated with acetic
anhydride in ethanolic solution to yield methyi 2~acetamido 4;6—0-@@11-—
dene 2~deoxy-X~D~altropyranoside X. ‘ |

The rreehanism of the selective N-acetylation with acetic anhydride is
most probebly the following:
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: .ACylatim is not: p%sab}.a at positim -4 and C-6 bec:ausa the -OH Groups

_ at these pos:.mcms are almady pral:ected by the benzyl:.dane blwking grmp

i The position where acylation can ‘take plac:e is elther at the secondary Ol
grcup at position C~-3 or the primary -NH2 group at pomt:.m c—-z. Since the
basw::.ty c:f the wNHa group is greatar than that of the ~0H group the ac:ylat-—

ing species, : | N

ig attxacted mamly to the nitro fwmtim, Furtmer select:wity 1s ach:.eved
by us:.ng a smlvant w:.ﬂ‘x a pri:my ~oz~z group 8. g+, athyl alcohol in excess.,
Pyridina 1.3 added to the reaction mxmre mly 1ater, in orﬁer to llberata
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unacetylated amino groups of any acetic acid fommed; and a second acetyla-
tion is perfommed in the same way to bring the process to completion, If
lsyridjm ware added ihmadiately the very active, unspecific species:

ﬁ
L &N AN — C~ CH,
4

~__ 7

would be formed and acetylation would prchably ocour mainly on the «OH
groups of the solvent, which is in large excess,
If acetylation were carried out in an acidic medium then O-acetylation
would be preferred. These facts arve easily correlated to the vesults of

acyl migration wndey basic and acidic conditions respectively

N =N N

NH
(l; 2
C 0=
CH; _ 7\ é
<y OH H,

Compound X was treated with methanesulphonyl chloride to ocbtain methyl
2-acetamido 4,6-0<benzylidens 3~O-mesyl- X~D-altropyranoside XI, (17), This
3~0-mesyl derivative XI was subjected to treatment with aguecus methyl
cellosolve and potassium acetate to yield methyl 2~-acetamido 4,6-0~benzyli~-
denew ¥ -D-mamopyranoside, {XII) , with inversion taking place at the C-3
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position. -

| 't The inversion proceeds via the formation of an oxazolinium ion, The
oxazolinium ion derived fram the acetyl derivative, XI, is less stable than

.the one formed from the benzamido derivative, VII, This was the reason for
choosing acetyl as the nitrogen protection group.

OXAZOLINIUM |oN

ot
= f H o\c/ C“J
HN o Ve \:-?
Aco L/
N
C-<Hs

OH HN
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Tn the case of the benzamide derivative the oxazolinium ion is.
stabilized by losing a proton to form the 2-oxazoline, VITI, which was
. found very difficult to cleave,

5 .
£-CH, v
\ " i/é \ C~CH,
o , N o /S
@
OSozr.H,
Cél-ls-

. @l
. C
\g~ ¥/

oxAz_o_meM IoN

e
C

2-OXAZOLINE

The reason why an agqueous medium was used, hecones apparent by
oonsideration of the possible formation of (XVII) .in an anhydrous medium,
Here the oxazolinium ion wmld‘ react, if at all, with a second inversieon
to give the already prepared altro derivative; Thus we would have net
retention of configuration (19).
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The eliminaticn of the sulphonate under these only weakly basic, and
aquecus conditions appavently avoids ancther side reaction, that ocmrS.
when oxazolines are fbﬂmd under étrmgly basic conditions (sodium ethoxide).
| Taguchi and Kojima (23) found that then the formation of oxazoline from
Di~trang-benzamido cyclohexyl toluene~p-sulphonate was acoompanied with

formation of an epimine, as shown in the following formilas:

INH
yd
o=C
!
CH5
@
+
S
® 0 & H
]
o-$ \'c,/
CH, CH,
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Buss, Hough and Richardson (17) have found similar results in the

carbohiydrate series, Along with the oxazoline [designated as methyl-4,6-0-
benzylidene 3,2 dideosty 2,3-(2 methyl~l oxa~3 azo~prop=2-eno)- of-D-manno-
pyranoside in their work] they found methyl 2,3-acetyl epimino-4 ,6-0~benzyli~
dene 2,3—~di&eoxy~?o( ~D-mannopyrancside, when treated the methanesuiphonate
fXI) with sodim ethoxide. . Under the conditions of our reaction we @id
not detect the formation of such an epimine, so we have successfully avoid-

ad this difficulty at the sawe time.
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CHARPTER III

Thin layver chiomatography was extensively used for the idmtificatim
of the compounds, The comounds were spotted on a thin layer chramato-

..graphie plates which had been coated with the mixture of 32 per cent silica

gel, 3 per cent zinc.gilicate phosphor, and 65 per cent water., The plates
ware dipped in selected mixtures of ethanol and chlorcform. The develogmg
solution was allowed to migrate for about forty-five minutes, The plate
after being taken out of the developing mixture was allowed to get dry and
then sprayed with a mixture of 10 per cent HpS0, and 90 per cent mthaﬁal,
The plate was then heated in an oven at about 160°C for about fifteen
minutes, In this way carbohydrates are revealed as black spots on the
plate.,. | |

Since all amincsugars possess asymretvic canteré, they are optically
sctive materials. Hence optical rotatiom is a useful property in their
identification and characterization. The polarimeter was used to measure
the angle of rotatlon of the plane of polarized light, using a sodiwr;'-
vapour lamp. The cbhserved rotation varies with the nature of the substance,
its concentration, and the solvent used, The specific rotation, (X}, was

calculated using the following formmula:

A Txc

at; is dbhserved angle of rotation.

¢, is conecentration of the substance in grems of solute per 100
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millilitres of solution.’

1, is light path in decimeters.

t, is temperature and |

A, i3 wavelangth of the light used (24).

For the detemunatmn of mltmg pemts a ﬁnele tube was used, wl'uch
was found smﬁfactory for rapld anci accurate detaemmatmns All mlt:mg
points that are repcsrted are uncormct@d.
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Methyl-4, §~g~b§nzylidenar - C-D-glucopyranoside (II). A mixture of

120 gms. of methyl gluccside, 90 gms., of freshly fused and powdered zine
¢hloride, and 300 mls. of benzaldshyde was shaken in a flask for 40 hours.
The mixture was pouved slowly over 2.5 Litres of cold water and the mlxture

was refrigerated overnight. Petroleum ether (150 mls.) was added with

stirring and the crystals were filtered, Washed twice with 200 mls. of

cold water, twice with 200 mls. of petroleum ether and again twice with
200 mls. of cold water. The product, after drving airernight in air, was

dried in oven at 70°C. Recrystallized fram chloroform-ether, M, P, 1630 -

11649C; yield 115 gms. (708), Rotation [«125 + 1100 (C 2, chloroform).

Methyl~4, 6-0-benzylidene~2, 3-Gimethanesulphonate «~D-glucopyranoside

(25) (III). Methemesulphonyl chloride was added slowly to a solution of
compcund (II), 70 gms, in 200 mls. of pyridine, cooled in ice, and the
mixture was kept at 0°C for about 20 hours. The mixture was pouved over

a mixture of ice and water. Filtered the crystals. Recrystaliized from
chloroform. Yield 103 gms, (983), M. P. 188° - 1899C, Rotation [«}¥ + 490
{C 2, chloroform).

Methyl~2,3-anhydro-4, G~O~benzylidene- X~D-allopyranoside (IV). 74 gms,

————

of compound {II1) in 1500 mls. l,2adichlomthane was cooled in ice and

a cold solution of 19,6 gms, of sodium dissolved in 450 mls. of methanol
v&as added. The mixture was kept refrigerated for 3 - 4 days with occasional
shaking, and then at room temperature for 1 - 2 days. The solutien was
diluted with water; the dichloroethane layer was separated, and the
agquecus layer was extracted with additional portions of dichloroethane.

The combined dichlorcethane solutions were washed with water, dried over
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CaCl, and concentrated under reduced pressure. The product crystallized
readily and was filbered and washed with ether. - Recxystallized fram
chloroform-ether, Yield 30.2 gms. (928). M. P. 2009 - 2010C, Rotation
[<32°  + 140° (C 2, chlorofomm),

Methyl~2-amino-4, 6~0-benzylideneo~D-altropyrancside (V). 2 gus.

o the anbrdro - suerar (N was hoated with aonweeans anmendia (50 mls. ) in a
of the aniydro syugar  (IV) wag hoeated with aguedcss apmenia (DD mig.) in a

sealed tube at 1009C in an oil bath for 30 hours. ILong needles crystallized
on cooling. riltered and washed with water. Recrystallized from water. |
vield 1.8 gms. (85%). M. P, .1689C, Rotation [«C1Z° + 104.7° (C 1.35,

- chloxoform) .,

Vothyl-2-benzamido-4, G-O~benzylidene- £-D-altropyrancside (VI),

. Benzoic anhydride (3.7 gms.) was added to a suspension of compomd (V)
(4,15 gms.)  in warf ethenol (105 mls.), and the resuliing solution kept
at room temperature for shout 20 minutes. Concentration afforded a
syrup which erystallized on addition of petroleum ether, Filteved the
product and vecrystallized from ethanol and petzolewm ether, Yield 5.2 gms.,
(918). M, P, 163% - 1649C, Rotaticn [«]% - - 10 (C 1,0, chloroform).

- Methyl-2-benzamido-4, G~0-benzylidene-3-0-tethanesulphonyl- XD

altropyranceide (VIT). Methanesulphonyl chloride (0.45 mls.) was added
to a solution of compound (VI), (2.1 gme.), in pyridine (7 mls,) and
resulting solution kept refrigerated for two days. Poured the mixture
over cracked ice, PTiltered the product and recyystallized from ethanol
and petroleun ether, Yield 1.8 gms. (74%), M. P, 148°C, Rotation

[«]y = 11° (C 2.3, chalorofom).
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Methyl-4, 6-benzylidene-2,3-guazoline- o¢-D-manncpyranoside (VIII),
5 gms. of the methanesulphonyl compound (VII) was heated under reflux

overnight (about 40 hours) with 5 gms. of anhydrous sodium acetate in
250 mis. of anhydrous ethanol. The solution was evaporated, the residue
treated with water, and extracted with disthyl ether, Then the ether
 phase was evaporated and the residue was recrystallized from ethanol.

Yield 3.3 gms, (83%). M. P. 151° - 152°9C,

Methyl—_g-aoatanﬁ.dq-g p g—gwbm;glidan&g—demqe - K~D-altropyranoside

(26) (X))« 20 gms. of compound V were dissolved in 350 mls, of ethyl
alcohol. 7.2 mls. of agetic anhydride were slowly added to the solution,
Let the mixture stand for 10 - 15 minutes at room tenperature and then
added 7.2 mls, of absolute pyridine. After this another batch of 7.2 mle.
of acetic anhydridé wag added and again 7.2 mlsz, of anhydrous pyridine
were added. Evaporated the mixture to dryness, under vacuum. 'The residue

was taken vp in diiscpropyl ether and shaken for same time and filtered,

The crystals were recrystallized from isopropyl aleohol and heptane. Yield

20,1 gs. (87%). The product was dried in vacumm at 809C, because it
readily tends to fomm hydrate. M. P. 190° ~ 191°C, Rotation [«])° +
64° ({C 1.0, chlorcform).

Methyl-zmacetamidmé Swﬂnbenzylidﬂnm3—0-xrsethanaaulphmyl—2~dem%

~Draltropyranoside {17, (xX). 10.5 gmg, of the acetamido derivative x),

were dissolved in 24 mls, of pyridine and the solution maintained at ~59C
for some time. 2.0 mls, of methanesulphonyl chloride were added dropwise
to the solution which was kept cold in ice-salt bath. The mixture was kept

for 48 hours at 5°C. Then it was poured over a mixture of cracked ice

S
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{150 gms,) and 300 mls. of chloroform, Shook the mixture thoroughly and
made the water layer acidic (pH 2) to neutralize the pyridine, Removed the
chloroform layer and washed it with 10% potassium bicarbonate solution and
then washed it twice with water. Ivaporated the chloroform layer to dryness

and recrystallized the product from absolute ethanol-hexane, Vield 8,3 gms.

 (66,3%), M. P. 143° - 145%. Rotation [«]3° + 64° (C 0.7, chlorofom).

Methyl-2-acetamido~4, 6~0-benzylidene-2-deoxy~ *~D-mannopyranoside (XII).

A solution of 8,2 gms. of the methanesulphonyl derivative (XI), 12.0 gms.

of potassium acetate in 370 mls. of methyl cellusolve (2-methoxyethanol)
containing 5% water, was refluxed for 2 days in a 100 mls. flask, After
cooling, the solvents were removed by evaporation und_gr reduced piessum.
While the soluticn was being concentrated, it twrred into a jellé-—like
sﬁ.bstanee to which water was added (twice) and evaporated, The third time
when water was added the product cxystallized out, Tt was filtered and
thoroughly washed with water. Recrystallized from warm dioxane - dilsopropyl
ether, Yield 5.3 gms. (81.4%). After drying in vacuum dessicater the

M, P. came to 225‘3* 2289C, Rotation {u‘]_;’s J. 119 (C 1, chloroform).

Calculated: 59.248 C 7,198 H 4,198 N 29.38% O

Found: - 59.248 C 6.43% 1 4,473 N
. WMo
Methyl-2~acetamido~3-0-acetyl-4, &-O~benzylidene-2-deowy= X -D-alire-

Ez::amsﬁ.ﬁe (XIIi) . 4.0 gne. of the compound (XII) were dissolved in

20.0 mls. of anhydrous pyridine. Acetic anbydride (4,0 mls.) was added to
the mixture and the solution allowed to stand for a period of 2 - 3 days
ak roum temperature, ‘I’he product crystallized out on the addition of
diisopropyl ether. Recrystallized from isopropyl alcchol. Yield 3.8 gms.

SEONY OISl ik
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(90.48). M. P 2050 - 208°C, Retation [<17 -3.5° (CL el
Calculated 59.17% C 6.34% H 3.84% N 30.65% O
Fomd 57718 C 6.42%8 H 4.08% N

' _mmzwamMc 3~0-acetyl~2-deoxy= £-D-mannopyrancside (XTV) .

' 3.8 gms. of the compawnd (XTII) were dissolved in 15.2 mls, of glac:.al
— __agetiq_amd,angi then 15.2 mls. of distilled water was added, The mixture )
: Waé'?imdiaﬁely concentrated under reduced pressure by adding water in-
termittently (3 times). It was further evaporated, 3 times, with absolute
ethyl aleshol and toluene to ensure complete dryness, The product came
" out in the form of a foam which on exposure to air became gumny, Hencs
it was not possible to obtain it in the crystalline form. Checked its
- pumty by thin layer chromatograpghy and found pure and different from its

- Methyl-2eacetanido 3-0O~acetyl-2~deoxy-4, 6-O-methanesulphonyl- o&~D-

- mannopyranoside (XV). To the gumny product (XIV) anhydrous pyridine
{1.5 mls,) was added and the solution maintained at ~5°C for some time.

Then 0.4 mis, of néthmeaulﬁimyl chloride was slowly added to the solution
whlch was kept cold iﬁ ibamsal‘i: bath, The vwhole mixture was allowed to
gtand for 48 hours at 59C., The mixture was poured over chloroform=ice
mumre The water layer was made acidic and the chloroform layer fseparateé,
mm was washed thoroughly with 10% mtassmn bmarbmnate solution and
i:hen with water, Evaporated the chloroform layar to dryness, To ensure

_ Vm:p_lete dryness it was evaporated three times avectvopically with arhydrous
ethyl alechol/benzene mixture. Recrystallized from iscpropyl alcohol.

‘vield 3.0 gms, (69%). M. P, 1200 - 1259C. Rotation [)}% + 35,50
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(¢ 1, chlorofom). o _
Calculateds 36.028 C 5.35% B 3.24% N 40,60% O 14.80% 8

. Fomde C 36.25% € 5.54% H 3.55% N

| Methyl-2-acetamidoed, 4, 6-tri-0~acetyl talosaminide (XVID). 2.7 gus,

of the dimesyl c;c:mi}mma XV and 7.5 gus, of potassium acetate were refluxed .
._in 170 mls, of Methyl Cellosolve with 5% water for dbout 36 hours. The

solvent was evaporsted with intermittent addition of toluene. 'he dry
residue was taken wp in 20 mls. of pyridine and acetylated with 10 mis,

of acetic anhydride., The mixtwre was allowed to stand for two days at
xocm temperature, poured on ice and HCL mixture and the campound extractad
with CHClg« The solution was them filtered through silice gel, prepared
by Davison Chemical, grade 923, code no. 223-08+08-226; and the compound
eluted by ethyl acetate, After evaporation the produck was subjectad to

" pmparatiw layer chrematography, using pre-coated plates made by

By Mexck A, G, Darmstadt (Gexmany), and CHClg/ethyl acetate 342 and some
toluene. The zeparation was complete after three developments (as shown
later by a thin layer chromabogram). Two zones were faintly visible and
were marked, cut out and eluted with isopropanol. 'The faster moving ccm—
pm@xit was taken up in'ethyl acetate, Attempts to crystallize it mre;- une

successful. - The specific rotation, {e«] 77 4 480 (C 2.8, chloroform) is

17 degrees lower than the reported value (3). This is explained by the

fact. that the product contained same solvent, as it was syrupy.
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