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1.
STRACT

This report describes work in which the lesser used
nuclcophiles, Ny , 8CN , and RS-, have been uscd on carbohydrate
nolecules,

Methyl 2,3-gnhydro-u,6-g-bcnzylidcne-a-g-mannoside with
sodium azide in boiling 2-mcthoxyethanol gave methyl 3-azido-~
h,6-Q-benzylideno-3-deoxy-a-g-altr§side (1), Reaction on the
corrcsponding anhydro-alloside rave predoninently methyl 2-~azido-
h,6-g—bonzy11denc-2-deoxy-a-g-altroside (1) with a lesser amount
of the 3-azido-j-deoxy-g-glucosc isonor, All three azido sugars
vere characterised by reduction to the corresponding, known, amino
sugars,

Thc azido-altrosides have bcen converted into sulphonate
csters, which have been reduccd to the corrcsponding amino, o=
sulphouaatc derivatives. Various attompts were made to convert
these conpounds into 2,3=-inino compounds, The usc of hydrezine
in thc presence of Rancy 111 was suceessful, and methyl 4,6-0~
benzylidcne-z,3-didcoxy-2,3-1m1no-a-2-mannoside has been prepared,
and convertcd into the corresponding 2,3-acetimido, and 2,3-benze
inido dcrivatives, Usc of sodiun nmethoxide on the amino, g=sulph-
orates dorived from (I) and (II) has lcd to crystalline products
of unknown structurc,

Direct By2 rcplacement of secondary sulphorate esters has
been pioncered by;a study with the azide ion, a very powerful
nucleophile. lcthyl 2,3-diazido~4,6-Q-benzylidone=-2,3-dideoxy-
a=D-nannosidc has bcen prepared by such a replacement on the
3-sulphomte of (II). 4zidolysis of a number of other secondary
sulphonatcs have also been investigated. Use of sulphur nucleo~
philes in theso replacencnte has so far been unsuccessful,

The implications of the work dcscribed to the synthesis of

a=naroapto=anino sugars is discusacd,



DISCUBsSIO

A num‘tzer'1 of chemicel compounds possessing a combination
of thiol and amino groups have bcen shown to protcet living
systoms from degradation caused by ionising radiation, One of
the most widely studicd, and most effcctive of these compounds
is B-mercaptoethylaminc.a However, thc absolute toxicity of this
compound re¢stricts the amount which can be used to afford
protection, Prcparation or a physiologically important compound
containing the a~aninomcreapto group night give o material with a
better protection : toxicity ratio.

One approach in obtaining non-toxic a-aninomcrcapto compounds
i1s the placing of this systen in whibeh—4® an otherwise natural
nolcoule, in this case & carbohydrate nmoicty, Carbohydrates
containing this group were hitherto unknown, and it is the ain of
this projcet to explorc ncthods which night be of use in the
synthcsis of such molccules,

The preparation of potentially useful aninomercapto
Jderivatives of nonosaccharidces has been undertaken, using two
typcs of nuclcophilic rcaction, both widely used in carbohydrate
chenistry. The rcactions which have been studicd are:

(1) thc opening of cpoxidc rings, and (1ii) replaccment of sulphonate
csters, The rcoetions are new, however, involving the previously
1ittlc used Ny, SCN , and PhCHS™, all powerful nuclcophilcs,

The azide ion has proved to be the most powerful under the

condi tions used, and has therefore becn used to plonecr each new
type of reaction,

One group of great potential usc in the synthesis of
a-aninomnercapto compounds is the cethylimino system. Such a
group would also be useful in thc synthesis of diamino sugars,

Christensen and Goodman° have described a synthesis of methyl
L,6-0-benzylidenc=-2,3-didecoxy=-2,3~1inino-a~D-alloside, via
annonolysis of nethyl 2,j-anhydro-u,6-beenzylidene-a-g-mannoside
using a scaled tube, A noro convenient synthesis has now been

doveloped.
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Ethylenimincs have been conveniently prcpared‘ fron
a-anino alecohols via the sulphate. Alkaline hydrolysis of the
resulting a-anino sulphnte esters gives the imine, with Walden

inversion at the carbon atom bearing the oxygen.

H.80, NaCH

RCHOH RCHOSOgH -————> RCH
| >NH

romvE,  290°  pommgt (BOR)  po

This method should be readily applicable to irans 2-smino or
3~amino sugars, via thc toluene-p-sulphonatc or the methane=

sulphonate estor. Thus for example:

6—Clla . O=—CH,
4 -0 o A/ Q
o g
P “Y‘\ \1, allnli e .
B\, Wby,  (c.r.oMO) e ¢
:

é1a

The diffioculty of this method is thco synthesis of the a-amino,
~O=sulphonatec estor group. This has bcen overcome by the
introduetion of the auino group in the form of an azide derivative,
followed by QO-sulphcnation, and hydrogcnation of the azide to ~NHj;.
In this synthcsis thce azido nmay be regarded as a conveniently
blocked amino group.

Hethyl 2,3-anhydro-l4,6-_0_-bcnzylidene-a-g-a11oside,5 on boiling .
under rer1u£ for 4 hr, with a four molar oxcess of sodium azide in
2-nethoxycthanol:water (10:1), gave mothyl 2-azido-k,6~0~benzylidenc=
2-deoxy-a=D-altroside (1), (35%), and mcthyl 3-azido=l,6-Q-benzylidene-
3=-dooxy-a=P-glucoside (2), (3%). Considerable decomposition was
found to occur during the azidglysie; this was presumed to be
caused by the alkall liberated in the reaction,

|
o y
+N.— — _I-‘Lh——) "+ O
= o

(o]

Addition of one mole of ammonium chloride, which should deastroy
the hydroxyl ions as they arc formed, was found to increcase the yield
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of compound (1) to 75, and (2) to 5% rospectively., The ratio of
products, obtained by chromatography of the crude syrupy product
on alumina wae in rcasonablc agrcement with the ratib of di-axial
di-cquatorial products obtained when the cpoxide is opened by
other nucleophiles.a The two azido sugars were characterised

by hydrogenation, in the presence of Adams! catalyst, to the
corrgsponding anino sugars, both of which have been synthesised
by other routce.7’a The 2-azido altroside (1) was then treated
with toluene=p=-sulphonyl chloride or mecthanesulphonyl chloride in
pyridine to give the corresponding 3-sulphonates [(3) and (4)
respcetively]. These were then reduced and subjected to alkaline
hydrolysis under o number of conditions in an attempt to obtain
nethyl u,6-g-benzy11done-2,3-dideoxy-2,3-1mino-a-2-mannoside.

Hydrogenation of the 2~azido-altroside 3~toluenc-p=~sulphonate
(3) in the prescncc of JLdcms'! catalyst gave the corresponding
2-anino compound. Trecatment of this econpound with pyridine-acetic
anhydrlde gove the 2-acetanido derivative, which had been synthesised
by another route.9 Trectment of the 2-amino altroside 3-toluene=~
p-sulphonate with 2,78 methanolic sodium methoxide solution in
chloroforn at 0°, or with O,5N methanolic sodiunm methoxide at
reflux gave a crystalline substance (..), which was not thc expected
imine. Substancc (.) had no absorption at 3300 cm.'i, due to N-H,
as described by Christensen and Goodman? for the allo imine, and
nicro-analysis results indicated that (.) was CyHg greater than the
expccted imino (CyoH;,NOg).

4 sinilar sequence was carried out aiming at the allo imine
described by Christensen and Goodman.a Boiling methyl
2,3-anhydro-h,6-g-benzylidene-a-g-mannosidei° with sodium azide
in 2~methoxycthanol-water (10:1) gave only methyl 3~azido=-l,6=0~
benzylidene-a~P-altroside (5), (68%). No trace of the expected
2~agzido=-glucoside could be found by chromatography of the crude
product. The 3-azido-altrosidec (5) was recadily hydrogenated to
the knorwnz1 3=anino compound in the presence of idams'! catalyst.
Troatment of the 3-azido-altroside (5) with toluene-p-sulphonyl
chloride in pyridine gave the corresponding 2-toluene~p-sulphonate (6),



5.

hydrogenolysis of which gave a syrup whose infrared spectrunm
indicated that it containcd ainly the 3-amino~altroside 2-toluene
p=-sulphonate. Treatment of this syrup with boiling 0.5N methanolic
sodiun nethoxide gave a substance (B), analysis of which indicated
that 1t was isomeric with substance (4), and not the expected

allo inine of Christenscn and Goodnan, The analysis and infrared

spectra of substances (A) and (B) indicated that they were both
nethyl u,6-g-benzylidene-2,3?dideoxy-glycoaides, presunably isoners
with respecet to the orientation of groups about Cp and C,.
Hydrolysis of thc 2-anino=altroside 3-sulphonate with 0,5N
sodiun hydroxide in anhydrous dioxan and in dioxan~water (5:1) gave
predoninantly substance (L), but a snall quantity of syrup was
obitained fron the mother liquor, which cn acetylation using acetioc
anhydride~pyridine guve a compound whose analysis and infrared
spcetrun were consistent with its Deing methyl 4,6-0-benzylidene-
2,3-didcoxy-2,3=acctinido~a=D-mannoside (7), i.e. thc N-acctats of
the requircd manno irmine. Hydrolysis of the 3-amino-altroside
2-toluenc=-p-sulphonate with 0,5N potassiun hydroxide in anhydrous
dioxan, followcd by treatnent of the syrupy product with benzoyl
chloride-pyridinc, geve nethyl 2,3-benzimido-l,6-0~benzylidene~
2,3-d1deoxy-a~-D~allosidc (4% ) which had been described previously.a
Substanco (.) was found to bec stablc to 2N aqueous potassiun
hydroxide, to sodiun azide in bolling DiF-dioxan (S:IL and to
hydrogen in thc presonce of Jdams' catalyst, Thus 1if (i) contains
an aziridine ring this must be.considerably stabilised, in
analysis for =N=lic gave a valuc of 3.4%, however =li=lle requirea 5%.
Treatnent of the 2-azido-altroside 3-mothanesulphonate (L)
with hydrazine hydrate~Raney nickel in boiling methanol gave
crystallinc nethyl 4,6~0-benzylidene-23-didcoxy=-2,3-1inino-a=D~
nonnbside (8) (81%). Tho N-acetate (7), identical with that
obtained above, and the N-benzoate (9) werc readily prepared.
¥horeas attempted opening by ammonia of the allo episulphide‘.
by Christonsen and Goodnan gave only a polymeric meterial, eince the
internediatc =8~ derivative is a nore powverful nucleophile than

e e b A o b A g T
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sznonia, it 1s hoped that tho imine can be readily opened by such
species as BON~, R6™, and Ny~ to give convenient precursors of
2-anino~3~nercapto, and 2,3-dianino-altrose, Preliminary experiments
with 8CN™ and Ny~ indicate that this can be achioved,

It 1s well established *’ “*® that nuoleophilic displacenent
with Walden iiversion occurs during the hydrogzinolysis of certain
secondary sulphonate esters, This synthetic route has been
succesefully applied in preparation of 2-am1no-2-deoxy-§-riboae,“
and 2-am1no—2-deoxy-§-riboee“ by Wolfrom and co=workers. The
products of suwh displacements are the conparatively unstable
hydrazino derivatives, which nust be inmediately hydrogenated to
give the corresponding anino-sugans Direct ammonolysis“’ 7 of
sulphonates has been uscd in sinilar syntheses, but drastic
conditirns are necessary.

In view of the unsuitability of anhydrous hydrazine as a
nucleophilic reagent attemnpts have now been nade to replace it with
the azide ion in these reactions. Azide ion, in a nediun of high
dielectric constant such as DMF should be a sufficiently powerful
nucleophile to displace the sulphonatc ion with the production of a
stable azide, which can retain its useful properties as a blocked
anino group as required,

Methyl 4,6~-0=benzylidenc~a-D-glucoside 2-toluene-p~su1phonate"°
and sodium azide in boiling 2-nethoxyethanol gave nethyl 3-azido-
L4, 6=0-benzylidene~3~deoxy~-a-D-altroside (5). A similar reaction
wos observed by Haworth, Hirst and Bcd;rcote,"e investigating the
ammonoly.sie of the same 2-toluene=-p-sulphonate; they obtained the
3-amino-altroside derivative, Peat and .iggins = showed that the
roaction consisted of two stages, the first being formation of the
2,3=-anhydronannoside, which then opened by the reagent.

e W
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A sinilar reaction on the corresponding 2,3-ditoluenc=pw-sulphonate
gave only unchanged starting nmaterial., Assuming that in the
absence of a necighbouring group effect, the‘ orientation of the
sulphonate group has some bearing on the reaction, an axial
sulphonate group was next tricd, lNethyl 2-azido=l,6~O-benzylidene~
2-deoxy-w-lg-a1trosidc 3=tolucne-p~sulphonate (3), and sodiun azide
in bolling DIF pave only decomposition products, Addition to the
syston of 20% of dioxan in order to reduce the reaction temperature
to 125-135° gave methyl 2,3-diazido-l,6-0=benzylidene=2,3~dideoxy-
a-D-nannoside (10) in varying yield (1-49%). It was found that a
temporature greater than 125° was necessary for the reaction to
ocour, while above 135° considerable thermal decamposition of the
azides occurred, Use of the corresponding methanesulphonate (4)
41d not substantially alter the yield, The product (10) was
assigned thc panno configuration since replacermient of the sulphonate
group on C(3) would bo expocted“’ ** %o ocour with inversion, while
the azide group on 0(2) should be unaffected. Formation of the
diazidomannoside (10) could only be achieved in DXF; this is
consistent with tho expccted SN2 reaction in this type of solvent,
in which the organic internediate is stabilised, but the azide ion
concentration is not reduced by solvation.

The 2,3-d1iczido-2,3=-dideoxy-nannose derivative (10) wes
readily hydrogenatod in the presence of Adams' catalyst, with
fornation of a syrupy dianino conpound (11), characterised as its
crystalline di-acetamido compound, The 2,3=dianino-mannoside (11)
consumed 0,96 moles of sodium periodate in 200 minutes, with
fornetion of an insoluble residue which was different from periodate
oxidised methyl k,6~Q-bensylidene=a~D-glucoside (12), and from the
product obtained by reacting the dialdehyde (12) with ammonia,

,,,,,,
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During the oxidation, amnonia could be detected by smell;

" thus 1t is assumed that the oxidation follows the normal route,

a8 in diols and a-onino aleohols, Ethylenediemine = is known
to react smoothly with poriodate, with formation of formaldehyde.

Renoval of the bengylidene blocking group from the diazide
(10) gave syrupy mothyl 2,3-dinzido-2,3-dideoxy-x-D-mannoside,
which was charactericed as its crystalline 4,6-diacctate. It is
hoped that renoval of the two acetate groups, the glycosidiec
methyl group, and hyrogonation in the presence of Adams' catalyst
will give thc free diamino sugar.

Lttenpts were then nade to extend the displaccment of
sulphonate esters by azidc ion to the isomeric 3-azido-sltroside
2-tolucne~p~sulphonate (6), The reaction with sodium azide in
DiF was carried out at a nuzber of tenperatures, but only unchanged
starting naterial (89-0°) could be isdle ted from the mixture.
Dceconposition increascd stcadily above 135=-14C° as in the previous
casc, and no trace of any diazldc could be found.

The failure of this recaction nay be due to the stereochemistry
of the starting naterial. Horton, Wolfron ahd Thompsona1 studied
the hydrazinolysis of ncthyl 3,5-9-18opropylidenc-a-é-xylofuran-
oside 2~toluene-p=-sulphonate and the corresponding methyl 'B'&'
xyloside anoncr. il11ld hydrazinolysis of the a=L~anoner gave, after
rcduction and hydrolysis, 2-aiino-2-deoxy-a-L-lyxosc hydrochloride
(33%); thoe g-L-anomer, on similar treutmcnf gave 2=amino=2=-deoxy=~
B-L-1lyxosu hydrochloride (2%), ond unchanged starting naterial
(82%). This dirffcrcnce was attributed to steric hindrance to the
approach of thc nucleophile to the back of sulphonate group
on 0(2). Thus, in thc ocasc of the a=anomor the nuclcophile must
pass between the 1sopropylidene ring atoms and a hydrogen atom,
whcreas in the ocascu of the p-anomer the C(l) nethoxy group and o
the isopropylidene ring shield both sides of 0(2), greatly hindering
tho approach of the reagent. The case of the bengylidene locked
azido-altroside compounds (3) and (6) is analagous,




With the 2-azido~altroside (3) the nucleophile has unhindered
access to the baok of 0(3). pessing between the hydrogen atom on E
c(u), and the axial azide group on 0(2). In the 3-agzido-altroside ;

(6), the back of C(2) is shielded by the two axial groups on c(l) and ?
0(3). In order to react, azide ion must pass betwecn these two :
groups, neither of which can effectively move; the diffioulty of
this readily expiains the failure of this attempted displacement,

Other factors must also be considered, The displacement
will only occur if the leaving group is gxial, due to the unfavour-
able interactions betwecn axial groups in the pyranose ring. In
the 2-nzido-altroside 3~-toluene-p-sulphonate (3) there is a
* l-3 interaction® between the groups on C(l) and 0(3), removal of
thie in a nucleophilic displacement at 0(2) will assist the reac;ion
energetically.

8ince this work was started Bakar" and co~workers have
reported the displacement of the methanesuiphonnte group from
methyl 2,3,6-tr1-grbenzoylua-g-galactos1de L-methanesuiphonate
with sodium azido in boiling DUF to give the corresponding
L-azido=i~deoxy~glucose derivative. Jeanloz'. has reacted
1,6-anhydro-D-glucose 2,3,4~tritoluene-p-sulphonate with sodium
azide in boiling DUF to give the 2,4-diaszido-2,4-dideoxy-glucose
derivative,

All attempts to secure a nucleophilic displacement in 2-agido-
altroside 3-toluene-p~sulphonate (3) using a sulphur containing
speoies have not, so far, been successful, Use of sodium dbensyl
moroaptide in DIF resulted in immediate decomposition of the azide,
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Thiosyanate ion, in boiling 2-methoxyethanol, in boiling DUF and
in a eutoctic melt of potassium and sodium thioocyanates failed to
give any product in whiech the sulphonate group had been displaced,
In each oase a varying amount of starting materiasl was isolated,
and again thermal dcocomposition inoreased sharply above 135=140°,

These results are surprising since the accepted order of

carbon nucleophilicity places 8CN">Ny~. Houever these values
arc normally determined in systems in which anions are considerabdbly
solvated, so that in DMF, which doés not solvate any of the anions
to an appreciable extont" the order may be reversed. In a protio

solvent Na' is solvated to a greater extent than is BCN™.

liga f the work deseprid
(1) The use of tho azide ion affprds an easy method of introducing
a blocked amino group into a sugar moeity. This can be done by
direct replacement of a sulphonate ester group or by the opening
of an epoxide ring.
(1i) The new method of suga- 2thylenimine synthesis described
makes then readily avallable. These derivatives are perhaps the
best precursors for the synthesls of a-amino-mercapto systems, and
it is in this direction particularly that the described studies

could be extended.
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(1) Ry = OH, Rg = Ny.
(3) Ry = OTs,Rq
()4) Ry = OMs,Rg =

n
&

(7) R
(8) H
(5) Ry ®*= Ny, Re = OH. (9) R = COCeHs
(6) Ry = Ny, Ry = OTs.

n

COCH,

q
&

"

u
"

u

(10) R
(11) R

N
NHg

n
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(1)
(3)
(L)
(5
(6)

Ry

Ry

OH, Rg
OTs,Rg
OMs,Rg
Ny, Ra
MNa, Rg

N3«
Na.
OH,
OTs.

O—CHy

A
" OMe

(10) R N,
(11) R = NHg

i

11.

(7) R = COCH
(8) R = H
(9) R = COCeHg

L ARTS RN S basbhUHRIR) f PS SE+ y es




e e A TSN

12,

All chromatography was on alumina, type 'H' 100-200 mesh,
supplied by Peter Spence Ltd.

Rotations were measured in chloroform solution unless othere

wise stated. °

Whore possible compounds were identified by mixed m.p. and
by infrared spectroscopy; all new compounds had infrared spectra

consistent with the acsigned structures.
N,N~dimethylformanide will be referred to as DMF.

All solvents werc evaporated using a rotary film evaporator

operating at low pressureQ

Adans! catalyst was prepared by the nethod of Adams and
Shriner, J. Aner. Chen. 8og., 1923, 45, 2171; Raney nickel by the
nethod of Xorge Alejandro Dominguez, Irma Cavazos Lopez, and Raul

France, go uo ﬂ;em., 1961’ g_é_, 16250
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zldolyses.

(u) Lethyl-2,3-gnhydro-l,6-0-benzylidone-a-D-glloside. (1) Sodium
azide (345 g.) end methyl=-2,3-anhydro-l,6~0-benzylidéne=ad-D-
alloside’ (3.45 z.) in 2-methoxyethanol (LO ml.) and water (5 ml.)
vere bolled under reflux for 4 hr. The solution was cooled,
end poured iuto ice-water (200 ul.). This mixture was chloroform
extracted, the extract dried (1'e;30,) and evaporated to give a

thick syrup, which was ciaromatorraphed, Elution was followel

polarimetrically; benzenhe eluted pethyl 2-azido-l,6-0-benzylidenc~
2-deoxy~a~D-altroside (1), (3%5s), miDs 79-80°,[a.6B + 65.,0°
(¢ 1,0) (Found: C, 54e8; H, 5.l; I, 13,7,  C.4H, 51305 requives

C, H5lte7; H,546; I, 13.,7%}s Llution with benzene-chloroform (1:1)
cave methyl 3-azido-l,(-0-benzylidene-3-deoxy-a-D-zlucoside (35%),
meps 161-162°, [a]#® + 143° (C 1.0), (Found: C, 54¢8; H, 5.5;
M, 13450 C,ally,5505 requives C,54.7; H, 5.6; I, 13.7%)

(i1) Repetition ol the above experinent, but with the
addition of one molecular proportion ol ammonium chloride gave
a chloroform extract which was evaporated to zive a solid product.
Recoystallisation Trom ethanol zave methyl 2-azido-l,6-0-benzylidene-
2-dcoxy-a-D-altroside (1) (72%). Chromatography of thelmother
liquor as above gave more 2-azido altroside (1) (3%), and then
methyl 3-aziGo-l,6-0-benzyliicne-3-deoxy=-a=D-glucoside (2), (5%).

The 2~azido-altroside (1) (0.21 g.) in ethanolA(so ml. ) was
hydrogenated at 1 atm./30° for 20 min., in the presence of Adams'
catalyst, There was no net uptake of gas. After removal of the
catalyst, the ethanol wus svaporated jin vacuo to give a white
solid (019 8.), mep. c8. 163°. Resrystallisation from ethanol
gave methyl 2-amino-u,6-Q-benzy11dune-2-deoxy-aég-altros1de, Me Pe
167-268°, [a)#® + 105° (g 2.0). [11t.” m.p. 168°, [} 2° + 104.7°
(S 1.0)].

The 3-azido glucoside (0.2 z.) was hydrogenated as above.
The syrupy product was acetylated ﬁsing pyridine-agetic anhydride
to give a white solid (0.15 € )e Recrystallisation from ethanol

e ST
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gave methyl-J-aoetamido—h,G-Qrbenzy11dene-3-deoxy-a-g-gluooside

2-acetate.. MmePe 276=278°.
[ ]

(b) Hethyl 2,3-anhwyiro-h,6-O-benzylidene-a-D-mannoside. The
10

anhydro mannoside (30 84), sodium azide (30 g.) and ammonium

chloride (12 g.) in 2-methoxyethanol (300 ml,) and water (80 ml.)

were boiled uider reflux for It hre Thc solution was evaporated

aid the residue extracted with chloroform. ivaporation gave a
semi-crystalline mass, which was extracted with a little boiling i
ethanol, Coolinz zave large transparent cubes (13,9 2.3, meDe. j
135=136°, The mother liquor was evaporated to give a brown

s;srup which was curomatosraphed, Zlution with chloroform gave

a Turther crop (Y.9 3.}, mepe 135~136°, The combined crops were
recerystallised frow elhanol to give metiyl 3-azido-l,6-0-
beiuzylidene-3-Geoxy=a-D-altroside (5) (23.8 cv, 69%), h%;” + 39.9°
(2 1.00, (Found: G, 5lelr; E, 5450 Cg4llysNa0y requires C, 54.7;
H, 5.845)s EBElution with ethauol gave methyl 3=amino-l,6~0-
benzylidene-3-deoxy-a-D~aliroside (1%) m.p. 185-186°.

The 3-azido altrosice (5), (0s¢5 Zo) in methanol (50 ml.) was
hydrogenated at 1 atm, and at room tedpgrature using Adams'
catalyst (0.1l g.), for 15 hr.  The catalyst was removed and the
solveat evaporated to zive a white crystalline solid (0.52 z. ).

T™wo recrystallisations rirom cthanol save methyl 3-amino-l,6-0-
benzylidene-3~deoxy-a~-D-altroside, {0436 Zo) meps 186-187° (11t.11:
HeDe 184=185°).

(¢) 1,2-0-Isopropylideneg-D-xylose S5-toluene-p-sulphonate. The
xylose 5=toluens-p-sulphonate (1.72 2. ) in 2-methoxyethanol

(25 ml. ) was adied to sodium azide (1.3 g.) in water (10 ml.) and :
the solution bLoiled under reflux for 24 hr. ZEvaporation la vacuo
guve a semi~crystalline mass which was extracted with Gry acetone,
leaviny inorganic residues (1.38 g ) Evaporation of the acetone
Yielded a brown syrup (0.87 8 ) which crystallised to zive straw
colourcd needles on leaviiag overnight in a desiccator, This

80l11d ocould not be roorystallised from any solveant, After 10 days
in the vacuum dssiccator the needles (WN, 2090 om. ™) had m.P. gg.

55°%
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(&) Kothyl 4,6-0-penzyviidene-o-D-flucoside 2-toluene-p-sulphonate.
The gluoos1de-2-toluene-p-sulphonate‘o (10 g ) in 2-methoxyethanol
(100 ml, ) was added to sodiun azide (10 g.) in water (20 ml, ), and
the solution boiled undex reflux for 24 hre Hot water was added
to turbidity, followed by coolin; to give unchanged starting
material (36%), mep. 140=146®. The moticr liquor was diluted
with cold water (200 ml.) and then chloroform extracted. The
extract was well washed with water, snd dried (NegSO,).
Ivaporation gave a syrup which on crystallisation from ethanol
gave metiyl 3-azido-li, 6-0-benzylidene-3-deoxy-q~D-altroside (5),
(175), e pe 135-136°  Notailaz further could be isolated from

the other liquors.

(e) 1,2:5,G—Qi-o-isogropzlideneég-ﬁlucose 3~tolucne~p-gulphonate.
Diacetone glucose 3-tolucne-_',3_-sulphonate16 (6 7.) and sodium azide
(6 g ) in 2~mecthoxyethanol (100 ml.) and water (20 ml.) were boiled
wnder reflux for 48 hr. The solution was then satureted by
additioi of hot watcr, Soulin: zave unchanged starting material
(97%)) meps 119-120°,

(£) lLiethyl u,G-O-banVIidene-a-g-ﬁlucoside 2,3=~ditoluene~p=-
sudphonute. The glucoside ditolucne-g-sulphonate,Be (10 ge) in
2-nethoxyethanol (100 ml. ), aid eodium azide (10 g.) in water

(5 nl,) were mixed with DMI® (20 ml,) and the whole boiled under
reflux for 60 nur, The mixture vas poured 1ﬁto cold water, The
villte syrupy mass, which was preciplitated, was filtered olf and
washed with water, Crystallisation from ethanol-acetone (1:1)
zave uncaanged starting material (87%), mep. 153-154°¢ No other

sunstance could be isolated Trom the mothor liquors.

Lethyd 2-gzido-L,6-0-benzylidene-2-deoxy-a-D-altroside 3-tolucne-
p-gulphonate. The 2-azido altroside (1), (10 g.) in pyridine

(50 mle) containing toluens-p-sulponyl chloride (20 g.) was left

at room temperature for 4 days. After hydrolysis of excess toluene-
p-sulpnonyl chloride with a little water the solution was pourecd

into ice=watcr (200 ml,); the solid produet was well washed with
water, and dried at 65°  Ruerystallisation from ethanol-acetone

SN
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(1:1) geve pethyl 2-pzido-l,6-0-bonzylidene-2-deoxy-a-D-altroside
3=-tolueng=-p-sulvhonate, (3) (15¢1 ge; 99%), mepe 189-190° (decomp.),
P+ 5642°, (€ 1.0) (Found: C, 55.0; H, Le9.  CyyHaglNy0,8
requiroes C,54.7; H, 5¢06)

Lothyl 2-azido-li,6-0-benzylicene-2-dooxy~orD-altroside 3=
ucthanesulnohonate. Tac 2-azido altroside (1),(2.5 g.) and
methane sulphoayl chloride (1.2 ml.) in pyridine (8 ml.) were
nixed at 0°, ond thon kept overnight at room temperature. After
hydrolysis of the oxcess methanc sulphonyl chloride, the solution
was pourcd into ice-water, This mixture was chloroform extracted,
and the oxtract washed with cold dilute hydrochloric acid, cold
watcr, and then dried (Nag80,).  .ivaporation in vacuo gave a
yellow glass (3.2 Z. ). Oryctallisation and then recrystallisation
from ethanol gave white plates ol methyl 2-azldo-l,6-0-benzylicene-
2=geoxy~a=D-altroaide 3-metiunesulphonste, (1.8 2., 54%), MePs
152-153°, fu?"’ + 39.0° (2 1.0). (Pound: G, 47.2; II, 5.0

C. sll;gNa0g8 requires C, L6.8; I, 5,0%).

Metlyl 3-gzido-l,6-0-benzylldene-3-ceoxy-a-D-altroside 2-toluene-
p-sulphonete. The 3-azido-altroside (5) was treated with
toluene-p-sulphonyl chloride as Gescribed for the 2-azido derivative.
The erude product, on recrystallisation zave methyl 3-gzido=li,6-0-
benzylidene-3-deoxy~a-D=altroside 2-toluene-p~sulphonate, (8.6 g,
965)y mepe 117-118°, (+7 28 4+ 26,2° (C 1.03), (Found: C, 53%.1;

Hy 4.9, Cg;HgaNy0,8 requires C, 54.7; H, 5.0%).

Methyl 3-gzido-l,6-0-benzylidene-3~-deoxy-a-D-altroside 2~
methanesulphonate. This was prepared as described above for the

corresponding 2-azido=-3=-unethauiesulpnonate derivative, The white
solid, on recrystallisation fron methanol, zave methvl 3-azido=-
I, 6-0~banzylidene-3-deoxy-a-D=altroside 2-methanesulvhonate, (79%)
mePe 130-131°, (w12° + 9,.3° (¢ 1.12), (Found: C, U46.5; Hy UeT.
Cy5My9Np 0,8 requires C, 46,8; H, Le3d)e

Methyl 2-gzido-2-deoxy-a-D-gltroside. The 2-azido altroside (1)
(4 g.) in 60% acetic acid (50 ml.) was rerluxed until all of the
solid had dissolved (2 hr.). The acetic aclid and benzaldehyde
were removed by co-distillation with water in vagug, and the

HRD I
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solution was then evaporated to give a white s011d (3442 g )
Two reerystallisations from ethanol gave metiyl 2=-azido-2-deoXy-a-
D-altroside, m.p. 1uo-1u1°,[a]D=° + 63.8° (C 1.05 in methanol).
(Pound: C, 383.5; H, 6.2, C,H,gNs0s requires C, 38,4; H, 6.0).
Methyl 3-azido-li,6-0~henzylicene-3-deoxy-a-D-altroside 2-acetate.
The 3=-azido-altroside (5), (5 g.) in pyridine (50 ml.) was treated

with acetic anhydride (3 g.) and the mixture kept at room
temperature for 30 hr.e The solution was poured into ice-water
(530 nl.) and the precipitcote twice recrystallised from ethanol
to give methyl 3-azido—u,6-u—bon;y11dene-3—deoxy-aqg-altroaide
2=zcetate, (Ue6 go), meDs 122-123°, [a]g° + 20,8° (C 1.2).

.

obiyl 2-anino-li, 6-O-~benzylidene-2-deoxy-a-D-altroside 3-toluene-
p=sulphonatc. .

(a) The 2~azido altrosidc=3-toluenc-p-sulphonate (1.7 2Z.) in
nethanol (60 ml.) and chloroform (30 ml,) was hydrogcnated at

1 atm., and at room temperature in the presence of Adams' catalyst.
Gas was slowly talien up over 1 hr, The catalyst was filtered

off, and the solvent removed in vucuo to zive a white solid which
wus recrystalliscd from mctianol, yielding unchanged starting
naterinl (985:), Meie 199=200° (decomp. ).

(b) The 2-azido-altroside=3-tolucne~p=-sulphonate (1.5 g.) in
methanol (50 ml. ) was hydrogcuoted at 1 atm., and at room
teaperature using Adans' catalyst. Arter 50 hr., the catalyst

was removed and a white foaming syrup (1.6 g.) was obtained by
evaporation in vacuoe The solvent could not be completely

rcnoved by evaporation, hence welght of syrup always exceeded the
tacoretical amount. Bends at 3400 aend 1647 cme * in the infrared
su ; ested that the syrup consisted mainly of methyl 2-amino-l,6- 3
g-henzylidene-2-deoxy-a-D-altroside 3-toluene-p-sulphonate (3).
This was conlfirmed by ccetylation (pyridine-ccctic anhydride).
The whitc product was twice recrystallised from ethanol to give
nethyl 2-acotamido u,6-ngenzylidene-z-deoxy«a-g-nltroaide 3=tolucne-
p-sulphonate, (41% besed on the azide) mep. 174=175°, [a]ﬁ‘ + 61°
(g 1.0, acstone)s  {11t.°: m.p. 174°,[alf® + 62°, (g 1.0, acetone)}

1
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Attempted preparation of metiyl X4,6-O-benzylidene-2,3-dideoxy-
2,3-imino-oa~D-mannaside.
(a) A solution of the syrupy 2-amino-altroside [from 5.5 g (3),)

in chloroform (100 ml.) was cooled to O° and treated with 2, 7N,
methanolie sodium metiioxide (25 ml.)s The solution was kept
3 days at 0°, 1 day at roou temperature, and then washed with
weter until neutral, dried (Nay80,), and evaporated to give a
white solid. Two recrystailisations from ethanol gave white
necdles of substance (4), (2,05 e ), MaDe 106-1O7°,[a]D + 59,9°
(S Vell)e  (Found: C, 66.6; 4, 7.8; W, 1,68)s The above
hydrolysis could not be repcated.

'(b) A solution of the syrupy 2-zmino-altroside (from 10 g. (3),

in 0,5, methanolic sodium methoxide (200 ml.) was boiled under
reflux for 2 ar. The solution was then poured into icec-water
(600 ul. )e The white erystulline precipitate was collected and
weshed with water (500 ml. ), Reerystallisation from agueous
methanol gave substance (A), (5.02 g.) as fine waite needlcs,

me Pe 106-107°, [a]D + 59,9° (2 0.84). (Found: C, 67.3;

Hy 74U4%).

(c) Repetition of (b), but with chloroform extraction of tlie ice=~
water: product mixture gave, after washing, drying (Naasoé), and
evaporating the extract, a ycllow syrup which could not be
crystallisecd, Acetylation with pyridine-acetic anhydride gave

a white solid, which on recrystallisation from ethanol, gave white
orystals (lel4 g ), mep. 205-206° (decomp.), [alit® + 49.3° (C 0.69),
bclieved to be methyl 2,3-acetimido-li,b~0-benzylidene-2,3~-didcoxy=
a~y-mannoside (7)»  The product had no N-H or O-H absorbtion, and

only one strong band at 1710 cm, "2

attributed to N=COCHy in the
infrared spectrum,. The above could not be repeated,

(d) The syrupy 2-amino-altroside (from 10 g. of the azide (3), in
dioxanswator (5:1), (250 ml.), was trcated with potassium hydroxide
(7 8.), and the solution boilcd under reflux for 2 hr. Pouring
into ice-water (1 l1.)zuve a white precipitate, which on two

rocrystallisations from agucous ethanol gave substance (A), (4e5 &)
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e Pe 105=107°, Chloroform extraction of the mother liquor gave
a smell amount of a syrup, which on treatment rith acetic

anhydride-pyridine gave methyl 2,3-acetimido-l,6-C~benzylidene-

2,3=dideoxy-a=D=marzioside {7) (0421 g. ), s Ds 205-206° (decomps ).

(e) The syrupy 2-amino-altrodide (from 4.5 Z. of thc azide (3),

i1 2-~methoxyethanol (50 ml. ) was treated with hy<droted sodium
acctate (4 g}, and the solution boiled under reflw: for 24 hr.
The solution was pourcd into water (500 ml.) and the precipitate
twice reerystallised from aqueous ethanol to give substance (A)
(119 £.) mepe 106=107°, No othcr procduct could bve isolated.
() The 2-azide-altroside 3-mcthane sulphonate (L), (15 g#.) in
methanol (200 ml.) was treected with hydrazine hydrate (15 g ).
roaey M1 was added, and the ni:ture boiled under reflux until
decoaposition of the .aydruzine wns coaplete (2,5 ire)e Plltration
and evaporation gnve o w.ite s0lid, nep. 110-116°. Recrystallisation
from nqueous metlvwol jure witiayl h,6-0=bonsylideinc-2,3~-dideoxy-
2y H=imino-o=y-manuosice (347 &) mep. 145-146°, [a]S° + 22.8°,
(C 1.1l), (Found: Z, 6348; iI, 6465 i/, 54lte  Cy4H,,N04 requires
Cy 0349; Ty Ca53 Ny 5e30)e

Treatment ol tae inino-rannoside with acetic anbydridc-
vyridene ave notiy 2,5-acetimido—u,6-O-bcnleidcne—2,3—diacogz-
a~-p-mgnnoside, MePe 205-206° (decoup. ), [oz]D‘-9 + 149.3°%, (C 0.69).
founds Cy 62.8; I, 6433 K, LeGe  T46Hy M0, requices C, 62.9;
Hy 633 iy MaGi)e

2eaction of the imine with bcnzgyl cidoride-pyridine gave
methyl 2,3-henzimido-l, 5-O-penzylidenc 2,3-ildeoxy-a~D-mannoside,
(70%), mep. 165-166°, [a]s° + 548° (C 0.87)s (Found: C, 68.8;
Hy 5e8s  CgyHgyNOg requires ©, 63473 H, 5.8%).
Repctiong of Substunce (A). A suspension of substance (A), (1.0 g.)
in 1, 2N aqueous potassium hydroxide (4O ml.) was boiled under
reflu: for 24 hr; The reaction mixture was coolcd to 0° and filtered. .
Theo white solid was rcerystallised from agueous metiianol to give
substance (A), (0.99 3. ), MeDs 106=107°,

Substance (A) (0.5 g.) in methanol (100 ml.) was hydrozcnated

using Adans' catalyst at 1 atme end at room temperature for 3 hr.




20,

There wue only a neglizable uptoke of hydrozei. Removal of the
catalyst ond cevaporetion :ave unchangsd (A),(0.35 8¢ ), MePe 107=
158°,

Suvstance (A) (0.9 go) and sodiwa czide (1.0 Z.) in DMP
(20 ml.) and dioxan (5 ml.) were boiled under reiflux for 8 hr.
(130°), The solution was pourcd iato ice-vater (300 ml.), and
the precipitate reerystalliscd Jros agqueous ethanol to give

“unchonged (A), (0.6 g.), m.p. 107-108°,

hothyl 3-gmino-li,5-0-benzylicenc~3-deogy-o-D-altroside 2-foluenc-
p-gulphonate. The 3-azido altroside 2-toluene-p-sulphonate (2),
(10 2.) in methanol (200 iml., wos hydrojenatcd at 1 atm. and at
roon temperature using Adec.as' catalyst. e eatalyst was removed

and thc solution evaporatced in vacuo to give a white foam (11 z.),

.
vhose lnfrarcd spectrua was that expected for mothyl 3-amino~k,6-

Q_-l;en::ylidene-}-dcoxy-u-l_g-altro side 2=toluene~p-sulphonate.

iyarolveis o: the 3=-ciaino-gltroside-2-toluenc-p-sulpiionate. The

solutlon of thc syrupy 3=-anino altroside Cfrom 10 . (6)]in O« 5N
metiaunolic soéium methoxide (220 ml.) was boiled under reflux for
2 i1ey onG thion the solution was poured into cold water (200 ml,. ).
e wnite nreelpitate wus collected and recrystallised from agueous
nethenol to zive substance (B) (4e75 Ze )y MeDe 132-133°, [a];°+
140° (C 1.18)s  (Found: C, 6G6e8; H, 742%)s

Analysis and infrarcd spectra indicated that (B) was isomeric
with (A), presuansbly with respect to orientation of groups about

C(g) and G(a )n

Methyl 2,3-diazido-lt,6~0-bonzylidene~2, 3~didooxy~u-D-muniosida,

The f=auido altroside j-toluenc-p-sulphouato
(3 c.) and sodium azide (3 ge) in 2=methoxyctinmol (20 ml.) and
water (4 ml.) were boiled under reflux for 24 hr, The solution
wes tiaen poured into walter (200 ml.)e  The grey precipitate was
raerystallised froimn ethanol-acotone (1:1) to give unchanged starting
material (88%), meDe 189-190° (dccomps ).
The 2-azido-altroside=-3=toluene-p=sulphonatc (2.22 g.) and

i
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sodium azide (3 g.) in DMF' (50 ul.) were boiled under reflux for
48 hr. The resulting black solution was poured into cold water
(300 ml. ). The black semi-crystalline mass which separated was
filtered off, taken up in acetone (100 ml.) and boiled under

relflux with active charcorl Tor 1 hr. Filltration zave a clear
solution, which on evaporation zave a white solid. “iashing of
the charcoal with boiling acctone gave no morc product. Two

recrystallisations from ethanol gave white needles of methyl

2,3—diazido-u,6-0-bengxlidene—2,3—dideo§x-a-g-mannos;de (0.03 g.)
(1), mep. 151=152° (decomp.),[a]D 18 4 107° (2 0.67) (Found:

C, 50.6; H, 6.6; N, 25,2, Cy 4l ¢Ne0, requires C, 50.6; H, 6.5;
N, 25.3%).

The 2-azido-altroside 3=-toluene-p-sulphonate (3), (1.5 g )
ani sodium azide (1.5 g.) in DUF (20 ml.) and dioxzan (5 ml.) were
boiled under reflux for I8 hr, (125-130°). The black solution
was poured into ice-watcr (40O ml.), and the precipitate filtered
off, dissvolved in dry acetonc (50 ml. ) and boiled for 10 min.
witly active charcosl, Piltration, evaporation and
recrystallisation of the resicue from ethanrol gave the 2,3-diazido=-
weanoside (0651 ge, L9%), mede 151=152°,

A4 largze scale preparation (80 g, of startin; material) gave
a yield of 22%,

Repetition of tihc above, but usiny the 2-azido~altroside
3-nethenesulpnonate (5 7. ) cave the diazido mannoside (4373).

The 2,3~diazido-man.aoside (2 z.) in methanol (100 ml.) was
hydrogenated for 1 hre ot 1 atme ané at room temperature in the
presence of iLdame' catulyst. Renoval of the catalyst and
evaporation zave a thick syrup, (1.95 8-);[a]nf° + 29,1°, (S 0.89),
whose in’rared spectrum suggested that it consisted mainly of
nothyl 2,3-diamino-u,6-g-benzylidene-2,B-dideoxy-a-g-mannos1de.

The syrupy dlamino-mannoside (1l.49 g.) was treated with acetic
axhydride in pyridine., Aftor 30 min, tho solution was poured into
weter, end the mixture chloroform extiracted, The chlorofornm
extraoct was washed with cold 21 hydrochloric ecid and with sodium
bicarbonate solution, dried (Neg80,), and evaporated to give a white
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solide Two rocrystallisctions Irom ethanol gave pothyl 2,3~

alagotamido-k,6-0-onzylidene-2, 5-dideoxy~a-D-pannoside, (1.13 3.)
MeDe g8 303° (decoip. ), 310-311° (preheatcd to 300°), [a]5° - 36.2°

(C 0499 in DMF), (Iound: C, 5945; H, 6.7, C,,H¢NgOg requires

Cy 59.3; H, 6460)s
Periodatc oxildation of mcthyl 2,3-diamino-l,6-O-benzylidenc=-2,3-
didcoiy~a~D-nannoside,
(a) The syrupy diamino-mannoside (0,028 f.) in methanol (5 mnl,)
wae trerted with a solution of sodium metaperiodate (5 ml.,
30629 % 1071 ). The rotation of tha mixturc fell to a constant
valuc alter 130 min,
(b) Tho syrupy diamino-mannosiio (0.0811 g.) in water (50 ml,) was
treated with a solution of sodium mctaperiodate (50 ml., 30.29 X
10™H.) Analysis of the reaction by the method of Muller and
rriedburser showed that thc diamino coupound had taken up 0.96
woles of periodate iu 200 wmin.
Time (ain. ) 0 15 30 60 200
Periodate uptaxe (20lcs) 0 0.69 0.78 0.90 0. 96
{e) The syrupy dianino coampound (0.5 g.) in water (200 wl.) was
trcated with sodiun wetaperiodate (0.8 g.)e  The mixture was left
in the dark overnizat, and thce white preeipiltate (0.15 3.) removed
by filtrotion. This natorinl wous touad to bho differcnt frox
periodatc-orridised methyl %,6-g-bcnzylidcne-a-g-glucoside. and the
product obtaincd by trcating thls dlaldehyde with ommonia.
wothyd 2,3-dirzido-2,3-dldcoxy~-o-D-monnosice., The diazido-
beazylidenc-mannoside (2.5 go) in 60% aqueous acetic acid (50 ml.)
wves bolled under reflux for 30 min, Acetic acild end beanzaldehyde
were reioved by distillation, and tho solution cvaporated to give
a thick syrup (2.41 g.),[a]D“ + 108°, (C 1.03 in MeOH). The
infrared speotrun was consistant with thot expected for mothyl
2,3-diazido-2,3-d1600xy-a-g-mannoaide. Attempts to crystallise
the syrup from the common solvents were all unsuccessful,

The syrupy amethyl 2,3-diazido-2,3~-didcoxy-a-D-manaoside (0s5 )
was treated with pyridinc-acoetic acid, and the solution left at
roon teamperature overnight, ‘lorking up in the usual way gave a

i
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vwhite solid, (0.38 g.)s Two rcerystallisations from aqueous
ethanol gave mothyl 2,3-diazido-2,3-didcoxy-a~-D-mannoside L,6=
diacetate, m.p. 82-83°,[aLf° + 14°%, (C 0.93)s (Pound: C, 40.2;
Hy 4090 C; H, olig0g requires C, 40.3; H, 5.0%).

Azldolysis of mothyl 3=-gzido=-lh,6-0-bonzylidcno-3-dooxy=-a-D-
altroside 2-toluene-p-sulphonatas,

(1) The 3=azido-2-tolucne-p-sulphonate (6), (1.5 g.) and sodium

azide (1.5 g.) in DMF (50 ml,), and dloxan (20 ml,) werc boiled
wnder reflux at 125° fo» 43 ar, Pouring into water gave a vhite
socni-crystalline moss whicihi on crystallisation from methanol gave
wichanged starting material (39%), neps 116-117°%

(11) The abovc wae rcpeated usiang DiP-dioxan in dil.orent raties,
all gave unchanged starting material m,p. 116-117°,

Dif=dioxan 5:1 10:1 100:1
Uachanged starting mzaterial (5.) 62 21 1

(iii) Repetition of thc above, but using dluetiyl sulphoxide os
the solvent gave a black solution from which no product could be
isolatcd,

(iv) Repctition of experiment (1) above, using the 3-azido-2-
methanesulphonate dorivative gave only unchanged starting material
(30}, meps 130-131°,

Attouwptoed synthesis of sulphur derivatives,

(1) Denzthiolation of mothyl 2-azido-li,6-O-bgnzylidenc-2-deoxy-a-
g-altgoagge 3=tolucnc-p-sulphonata, The 2-azldo=3=tolucne-p=-
sulphonate derivetive (2.3 2.) in DiF (100 ml,) was treated with
a solution of sodium (1.35 g.) ia methanol (10 ml.) and benzyl
mercaptan (3.2 g.)e The mixturc was boiled uwnder reflux for

18 hr, in an atmosphore of nitro;gcn. The solution was poured
iato ico-water (800 ml.) and the mixture chloroform cxtracted.
Viorking up the chloroforn in the usual way gave no product which
could be characteriscd.

(11) Actden of the thiocyanate don on mothyl 2-azdde-i6-0-
benavlidone-2-dooxy-a-p-altroside 3-toluene-p-gulphongtes  The
2-8zido=3=toluene~p~-sulphonato (1 g,) and ammonium thiocyanate (2 g.)
in DMP (20 ml, ) wore boiled undor raoflux for 48 hr. Working up as
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above gave no product which could be characterised.

(141) The 2-azido-altroside~3~-toluene-p-sulphonate (1.5 g.)

was added to a molten mixture of sodium thiocyanate (10 g.) and
potassium thiocyanate (LO g.) at 150°. s»n immediate evolution

of gas indicated that thermal ddcomposition of the azide had
occurred. After 6 hr, the mixture was extracted with water; no
insoluble recsidue remained,

(iv) Repctition of (1i) sbove, but using the 2-azido-3~methane
sulphonatc derivative in boiling DMF-dioxan (5:1) gave, on working
up, only unchanged starting material (52%), m.pe. 130=-131°.
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