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3,;3 =Diphenyl-2-*orghelinone perivatives of

2-Amino-2 Deoxy - B - Allose
Abstract of Digsertation

A new cyclic protective arcup has been fused to tne cis
amine alcchol aroup of benzvi Z-amino-4,6-c-bonzylidene~
2~deoxy B -D-Allopyranoside, by way of a unique re-
arranqemenfs mechanism. To establigh the Zz-morpholinone
structure, chemical studies, such as reduction and zcety-
lation, weré conducted.

Comparativc_9pectrnsccpi:,studies usine ir, pwmr and €~13
nmr corfirmed the assianed structures.

The 2-morpholinone ring was cleaved by mild alkaline
hydrolysis and could be ~losed aoain with acetic anhydride
in pyridinc. An exazolidinonz derivative of hconzvl 2-
amiRO*é,ﬁ-o—benzylidene-Evﬁecxyﬁﬁ«Qfallonxyannside

was preparcd in quantitative vield by a modi€ication

of a known method.

protective qroup vrovertiss of tho oxazolidinene wera
studied prior to the exsmination of the 2-morvholinone
cyclic protective group. Iho selective removal of the
benzyl aqlycon was achioved in excellent yield oy
catalytic hydrogenation, for both morpholinine and
oxazoiidinone protected henzylﬂﬁrgfaﬁlopyranos:dgzg
The selective removal of the 4,6-c-benzylidenc vgougp
in presence of a 2-morpholinone rinag was possible in
high yield. The cleavadge of the 2-morpiolinons pro-
tective group was 2ccomplished in two atensz. Mild
alkaline hydrolysis cleaved the ester function of the
ring and mild agidic hydrolysis cleaved iis amine
function,
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INTRODUCTICH

Aminosugars play diversified and Important roles in biochomistiy,
as buillding biocks of homo- and heteropolymers and of complex molecules,
such as mlcrobial polysaccharides, glycoproteins, gangliosides, enmmes,
glycoliplds, antibiotics and nuc'leosides.l The structure of amino-
sugars, which shows features of both amino acids and cormon sugavs,
gh;'es them unique lyophilicity, that demonstrates their rresence in
most protelns and many 1i’pids.2 Their presence as components of high
molecular weight conpounds, in the surface of cells, or in the inter-

cellular matrix, suggests participation in mechanisrs hy which cells

recognize other cells and large molecules. These amlno sugars zppear

to act 85 letters or words in intercellular cozmmnication.3

The importance of cellular comsunlcation 1= perhaps best illustrated
by 3its breakdown in the development of cancercus. growths. The social
behavior of malignant cells 1s different from that of normail vells.
Normail cells stop growing when they tcuch each other, a phencmenon
referred to as contact inhibition, whereas cancer cells grow without
restraint. Wuch evidence suggests, that the transformation that makes
malignant cells unresponsive to envirormental cues, such as touching
another cell, is related to a cell surface modification involvirg the
sugar side chains of glycopmt‘eim.u

The comprehensive treatisess edited by Balazs and Jeanloz review

oceurence, location, structure, biosynthesis and blologieal role of



aminosugars. Many chapters show the extensive prevalence of the
(1-4) glycosidic linkage of aminosugars in natural products. The
glycan corponent of heatw-inacf"’;;;;a-tf-‘;i spores of B. subtilis is a
polymer of altermating l2-acetamido-2-deoxy-D-glucose and muramic
acid, probably all (1-4) linked with half of the muramic acid residues
present in the form of lactam or 3-morpholinore stmctur_es.s Recent
progress in the study of complex substances, containing aminosugars,
is the result of work with oligousaccharides, cbtained by hydrolysis,
as biological useful substrates. A few naturally occurring oligo-
saccharides, containing aminosugars, have been synthesized.T Con-—-
slderable problems attend the synthesis of biclogically irportant
aminosugar oligcsaccharddes, with some degree of corplexity.

In recent years, a steadily increasing research effort has
centered on the generation of the glycosidic linkage, particularly in

oligo- and polysacc‘narides.s The synthetic studies are directed to

glycopmteiins,g Immuneactive oligo- and polysezccharide moleties of

bacterial call walls, 0 red blood cells, t glycolipids'? (e.g. cerebro-
13

sides ard gangliosides), and antibiotics with aminosugar constituents.
Most of the synthetic work employs modifications of the Koenligs-

Knorr react;ior;.m The steric course of the Hoenigs-Knorr reaction

of pyranosyl halides 1s determined, not so much by the axial or
equatorial orientation of the halogen, but by the participaticon of
the substituent on the carbon next to the anameric carbon, generally
the substituent on C,. (lycosidation of 1,2-cis pyrancsyl halides generally

proceeds with inversion at Cl to glve 1,2-trans glycosides,ls whereas the



1,2-trans pyranosyl halides afford orthoesters under certain conditi’onsls,
but also 1,2-trans glycosides under others! (Figure 1.0). Illence,
1,2-cis glycosides are relatively difficult to obtain from per-acetylated
pyranosyl halldes. The stereochemistry of C-3 may also Influence the
rate of Koenlgs-Knorr disaccharide syntheses, and favor reactions other
than those leading to a 1,4 glycosidic linkage. Steric hindrance

at C; can be reduced considerably-ty“{fe use of a cyclic pmtecti-ve;

group to protect the positions C-2 and C-3 of a 2 amino-2-deoxy-~B ~D-

hexopyranose.
A review of the cyclic protective groups, used in gereral carbohvdrate

chemistry, is fourd in the treatise edited by Whistler and Wc)lrmm.m

The most widely used cyelic protective groups for carbohydrates are

the cyclic acetals (e.g. the Ui, 6-0-benzylidene group), which are very

sensitive to acids, but relatively stable towards alkali, and the

cyclie ca.lr'bcri.att;e_s,,19 which are characterized by sensitivity towards

alkall, z2nd stability towards acid. These cyclic protective groups

are present in numerous and dlverse synthetic Intermediates, and are

-capable of protecting two I‘metiona'l groups simultanecusly and speci-

fically. Cyclic blocking groups often create conformationally rigid

bieyclic ving systems. The importance of these cyclic protective

groups, as well as of heterocyclic protective groups for amincsugars

fused to the pyranose ring, rests in the fact that they nelther sterlcally

hinder nor anchimerically influence reactions at adjacent reaction sites.
The nurber of useful cyclic protective groups is small for

aminosugars. It would help the syntheses of complex molecules having
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aminosugar moleties linked at C-1, and the syntheses of (1~4) = lirked
aminosugar oliposaccharides, if a variety of such evelic blocking grours
could be found that protect functional groups at ¢-2 and -3 of
'2~aminoa2~deoxy-:g-hempyrahé‘ses and leave sites at C-1 and -4 oren
for éynthetic reactions. Such protecting groups should be exnmired
with respect to the following criteria:

a)Stability towards acids, bases, hydrogeraticn, 1ipht and heat

b)Solubility of the protected derivatives in orgonle solvents

¢)Ease of crystallization of derivatives

d)The selectivity of cleavage by chemical rethods

e)The chemical and steric noninterference with reactions gt other sltes.

In this research we were lookirg for 2 protective grour, to be

used for blocking of the C-2 and C-2 cis amino alechol functlon of 0-
amino~2-deoxy-D-allose. Such a protective group should be easily

removable, after it has served its purpose. Ideally, it should te

possible, to deblock all positicns of the aminosugar selectively.

Oxazolidinone derivatives of aminosugars have been used fcr synthetle

- purposes for some tL‘m.EO (Figure 1.1}.




Unfortunately these derivatives are not very solwble in renpolar
solvents.

Muramolactam derivatives, with a six membered 3-mercholtncre ring,
in which the 2-amido group is trans to the oxygen functicn have adlso
been prepared.®t (Figure 1.2).

PhCH

FIGURE 1.2

‘They do not allow the regeneration of the parent glucosamine. Simllar

cyelic derivatives with the allo or gulo configurations which have 2

cis amino alcohol group should be easy to prepare. The molecular
model construction of morpholinone derivatives, fused to the cis
amino alechol greup of D-allesamine showed no steric hlndrance or
' possible participation at reaction cites C-1 and C-4. Especially 24!~
phenyl morpholinores appeared of interest to us, for two reascns:

(Figure 1.3)

FIGURE 1.3



a) the Influence of the phenyl groups may mike it possible to
cleave the corresponding ether or secondary amine bond by mild actd
hydrolysls to facilitate the removal of the blocklrg group;

b} these derivatives may possibly show vharmacological activity.
A survey of methods for preparation of 2- and —3-morpholinones
(ketotetrahydro oxazines) showed several peosibilities for thelr
synthesis. v

The 2-morphiolinones have a § ~lactone structure. Conseguently
they may be obtained from the corresponding hydroxy carticxylic anid:
or their salts or from § -hydroxy carboxylic esters. In this case the

parent acid would always be an ethanclamino carboxylie acid derivative.

(Figure 1.4).

HO -R¥Y
n RG--

FIGURE 1.4

a2is of 2-rerphollincres

A large nunber of the avallable methods for synthesi

L2
yatives

differ only in the way by which these precursors or thelir dert
are obtained. They are always obtaired by an alkyletion process cn
nitrogen. ‘The nitrogen function may be located on the molecule with

the carbonyl group, or on that carrying the CH group. Thus, heating

an appropriate epoxlde or chiorohydrin with &-amiro acids or their

salts or esters, gave such ethanolamino aclds and thelr derivatlves,



which could be cyclized to give 2-morpholincnes.? (Figure 1.5).

Rav..m-c':ﬂz-coon J—\
> g
R"C{?H-R ' ‘/N.
or

n—gH“‘fH«-ﬂ' | \ HO N3
HO €1 R"~Kf-CH,CO0Na "
- nad
G S

FIGURE 1.5
. &-Amino alechds, when heated withad-haloester, usuvally give
good yields of 2-morpholinenes, presumably via ethanclamino
carboxylic acids.’S (Figure 1.6).

. | l + BrGHa.-g*-'GE‘_t —

FIGURE 1.€



When a tertlary ethanolamine was used, the product was the quaternary

ammonium derlvative of a 2-morpholinone. (Figure 1.7)

Et Me '
T\ o / g
_H-’ ' NMe : 100 ! F.'e Br
; ¢no 2
EtO—C-—-—-CH« Ph Gu G—-—-C — Ph
o i "

SBr

FIGURE 1.7

The quaternary ammonium salts could be converted to 2-morpholincre
derivatives either hy vacuun distillation or by conversion to ammonium

. , : : 24 »
hydroxides, followed by elimination of methanol, cn heating. (Figure 1.8).

EL: 8

E\c /Me E{c /Ime

0‘/ @'I\He Bre Vac, dist, 0/ - Me
\ 2NCER P /

O=(¢—~CH=Ph O= C-~-—CH-Ph

FIGURE 1.8
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Mosher, Frankel and Gm‘goxygs prepared 3,3-diphenyl-Y-methyl-2-
morpholinene by heating a mixture of B-methyl amino ethanel and methyl
-bromo o¢ ,of diphenyl acetate to U0° and sutsequently keeping 1t at
2-5°C for 3 days. {(Figure 1.9).

oY s SR - o N-Me

?l - X __-—-——§ Q\ 2;@__;,{9
cré"—-divn2

¥FIGURE 1.9
A method involving carboxymethylation and cyclization lend to i-

carboxymethyl 2-rorpholinone. 26

Sodium cyanide, ethanolamire, end
formaldehyde condensed in basic solutien, and on acidification gave

the morpholincne derivative. (Figwre 1.10).

+ 2NaCN + 2CH,0 + 2,0

_ / \
HO I?Hz
I

(or®y

ud }W—CHECOON& B 0 N-CH,; cooH

--ff | —* ;;>C*-f—//

s} =g
YNa

FIGURE 1.10
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In a principally different way, Z-morphclircones could be cbtained
by the method of Biekert, loffman ard Enslein.®? An amino aleohol
was condensed with anol-ketocarboxylic ester to a 5,6-dthydro-],l-
oxazine. By catalytic hydrogenation, the 2-morpholinone was obtaincci.‘?a

(Figure 1.11).

>
i
0=¢ r-ﬂcl-,-i-"h-

FIGURE 1.11
Similarly, for the preparation of 3-morpholinones, several methods
sre avallable. From B ~chloroethoxy acetonitrile, B-—aminoethoxy
acetic acld was easily obtained, which cyclized on nitrogen and gave

a 239 yield of }mrpholincne.zg (Figure 1.12}.

o N5 S > Q '}m
\—-ﬁ,-o;{ __ ——C=0

0

FIGURE 1.12
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Vieles and Sequin® prepared 3-morpholinones in good'yleld by con-
version of ethenolamine to 1ts sodium salt with sodlum in hot dicxane,

follawed by reaction with ethyl chlorcacetate at reflux. (Figure 1.13).

2 | ¢l

—
4——-
lh--..  —
FIGURE 1.13

2,2-Diphenyl-f-methyl-3-morpholinone was prepared by two irdependent

routes. Morrison and co-workers-t synthesized this ccmpound by a

unigue cyclization of sodium diphenyl-[(® =dimethylaminc)ethoxy]
acetate with thionyl chloride. The reaction proceeded with elimination

of a mole of methyl chioride. (Figure 1.14).

Mosher and co_—-workerszs cbtained the same compound by heatling

diphenyl-L( B -methyl amino)ethoxy] acetlc acid, which was obtained



o e bt b WE oo

i3
by refluxing a benzene solution of ot=tromo—of ,o~dirhenyl acetlc
acid with P-methylamircethanol. (Figure 1.14).
% o285 e
oo hax 2
hy —C=0
{ . _210° 0(—_—\1?-';0
i W 14 il : RN 1%
Ph, ﬁ; og Phac C=0
0
1d ‘NH-Me
Br 10):2
P_hz_ =0
FIGURE 1.1%
Pfeil and Haz'def32' found a new method for the preparaticn of
droxs

3-morpholinones. Aziridinium tegraflucborate (2} reacted with¥=-ny

esters (1) to glve first the flucborate salt (3) of an amincetiicxy

mreatment with base and neating caused loss

carvoxylic acid ester.

of = molecuie of alcohol and ¢yclization to glve a 3-morpholincre

dertvative (4). (Figure 1.15) .
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- By
-Rr&—-cw [ )
3 / N 1)
HO OR
KB, BF  — o
@y
FIGURE 1.15

Thls survey of the pmparativé methods for 2- and 3-imercholinones

reveals characteristic similarities and distinctiors in the syntketic

approaches.

The syntheses of 2-morpholinones by varicus metheds were carried
out in acidic to slightly basic nmedia; whereas the preparations of
}mrpholirm:és were done under neutral to stroengly basic reaction
conditions. The reason for this difference rost probsbly relates to
the higher stability of amides (3-morpholinones}, in basic solutiens,

as compa:léd to esters (2-morpholinenes). Another zpparent observeticn



1s that both, 2- and 3-morpholinones were always obtalned by two s5tep
processes: Alkylation on nitmg_en or oxygen preceeded ring closure
by acylation at the second hetercatom. In the syntheces of Z2wmorrhol-

inones, N-alkylation takes place first, followed by O-acylaticn. In

the synthesis of 3-morpholinones, O-alkylation 1s the first step,
followed by cyclization through N-acylation.

Infrared spectral data of 2-marpholinones have been reperted by
various 1&11)o»ratca:‘:;‘.es-,\,.23’33’3u The NH absorption appears in the region
of 3100 to 3440 cm™ and the carbonyl absorption at 1700-1780 cml.
For comparison, the infrared spectra of 3-rorpholincnes show the
NH shsorption at 3250 to 3400 em™ and the carbonyl absorpticn in the
region of 1630 to 1700 cm™X. Thus the carbonyl frequencies are falrly
typical for esters, and amides, respectively.

The exact position of the catbonyl band in both 2- and 3-morvhclinones
is influenced by the physical state of the probe, by electrieal and
mass effects of neighboring substituents, by conjugation, by hydrogen
bonding {(inter~molecular and intra-molecular), by ring strain, by
fusion to other ring structures, by rotatlonal iscrmerism, and by mechonieal
coupling or interaction.

The original aim of this research project was the synthesis of
substituted morpholinecne derivatives, connecting C, and CB of Z—grino—
2—deoxy—2+allose in a cyeclic structure. The work reported in this
Investigation is concerned with the novel synthesis of diphenyl
substituted 2—nnzpholinone derivatives of 2-amino-g-deoxy-D-allopyrancsiZe.

The chemistry and the physiclogical actlvity of these 2-orpholinone

derivatives were also studied.
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In order to cbtain az conparative assessment of the utility of
the 2-morpholinone derivative as a protective group, it was considered
appropriate to examine the oxazolldinone of 2-»_amino-2—decxy-g—.allose
prior to the Investigation of the 2-morpholinone derivative. | In the
course of this examlnation, we aimed to demonstrate, for hoth protective
groups, the possibility of selective cleavages of the benzyl agiycon,

and of the b,6-0-benzylidene group.



METHODS AND DISIUSSION OF HESULTS

Preparation of starting materials.

The stariing material for this investipgztion, benryl 2-amino-
-ll-,6—0—benzylidenc—2-deoxy—f-}--2—»:1}_‘;-;rm?:z?;‘idn {l}'ss wis prepayed by
an eight step synthesis, originating from Z-acetamido-l-cooxy-1-
glucoze. Only the de-O-acetylation of benuyl 2-acetmmbde=3,4,% tri-
0-acetyl-2~-deoxy-3 ~-D-glucopyranoside deviated significintly fiom
published pmcedut'es,36 and was accenplished In almost quontituative

yield, by triethyl amine in aqueous methunsl, with the retention

of the M-acetyl group.

AcOCH, HOCH,
% ocH,Ph O\ ocx ,Ph
: Triethyl anine
Methanol
- "
Al oo FIGURE 2.0 Hihe
. 37
AT

Two methods for the preparation of the oxazolidinone (2) are
We have developed a convenient modification of a previous rethod Ior

the facile conversion of the amine alcchol (1) into the oxazclldinere

amount of phosgene gas in dloxane in presence of e

amine as acid scavenger to glve a quantitative yleld of £

Previcus attenpts in our leboratory at the selective removil of
the aglycon of 2 by hydrogenation in presence of 53 Pd cn carbon, in



A¢ : ~LOcH

Bz : '0005115

Ph -6_6}{5

Explanation of Symbols
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Figure 2.1
{Thin-layer chromatographic comparison on pare 81)
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different scilvents, such as dloxane, ethyl acetate, ethanol, etc.
resulted in a mixturc of product:s.35 The analysls of the ceparated
components of the mixture showed that the reroval of the i, €l
benzylidene group accompanied that of the benzyl aglycon. This cb-
servation led to the Investlgntlon of benzyl glycosides, having
electron withdrawing groups in the benzene ring, In recent them:—s.33"39
Carp’enterBS prepared a p-nitrobenzyl 4,6-0~benzylicdore-,3-dimcthoxy
methyl-B -D-glucopyranoside. DBy catalytic hydregenstlon on 5% Pd

on ‘charcoal, in methanocl, this cpd gave a selectlve, alrest quantitatlve
removal of the benzyl agiyedn, with retentlon of the 4,6-0-benumylidere
group even with prolonged hydrogenation. %he nitrcbenzyl aglycon
appeared as p-toluldine in the product. This cbservaticn sugpgnoted

the use of p—toluldine as a patalyst polscn to prevent hydroimenation

of a 4,6-0-benzylidenc group.

Tetrahydrofuran is a solvent of high solvating power. This is
undoubtedly related to its high basicity and to its sometimes directing
influence. Tetrahydrofuran has been used as a good solvent for or-
ganometallics, where it has been found to eatalyze sluggish ':'c_z-,cticr—.s.MJ
Apparently,nl tetrahydrofuran has never beenr: used as a solvent fer

hydrogenation reactions in presence of Pd on charccal. This mnzyr te
Tetrahydrofuran as a solvent, in con-
lent

due to its high flammability.
Junction with methanol, lesser amounts of water, and cne equiva
of p-toluldine gave complete and selective cleavage of the benzyl
aglycon of cpd 2, by hydrogenation on 5% Pd on charcocal. (Flgure 2.1).
Alternatively, when benzyl Y  £-0-benzylidene- R -D-allopyrancsico-

. &t h €07 agucous acctlc acld
[2,3:4',5 ]-2"~oxazolidinone was hessed with €05 agusor notic acl
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Figure 2,2
(Thin-layer chromatosraphic comparison on pate g2)

acl,

PhCH




the b4, 6~0-benzylidene proup was selectively retoved, The resultlve
syrupy 4 was then refluxed with triphenylchloremethane in the presence
of pyridine to give the 6-—0—1;’1‘1”(;};1 derlvative 5 in tuch better yield
than was previcusly mpor'ted (Flgure 2,1).

Foliowing our ainm to produce a new blocking groun for the aulro
aleohol function of 1, cpd 1 was treated with o{~chloro-a,oediptiory]
acetyl chloride in presence of an excess of triethyl amire. Initially,
the chlorcdiphenyl acetamido Intermediate (6) was formed., The Inter-
mediate then cyclized, with concurrent rearrangerment, in preserce

of an appropriate amount of sodium hydride and an exzceus of dinethyle

AT Ty

formamide, to glve the 2-morpholinone derivative 8 which has a
lectone type structure. From the literature swurvey of preparative
methods of morpholinone derivatives, it appears that this 1s the

first time such a rearrangsient of an amide type structure to an

ester type structure in strongly basic redia has been ohserved. The

reaction falled to produce any 2-rorpholincne procuct 1 the startlng

material (1) was very dry or if sodium methoxide, scdiur-t-butoxide
or 1ithium hydride were substituted for sodium hydride. The uze cf
only cneequivalent of triethyl amine also precluded formatien ol

the 2-morpholincne derivative, (Figure 2.2).

The structure determination of 8 was made particularly did T oalt

through parts of seemingly contradictory evidence. Thus, it was cleany

If no sodiun hydri

S owas

that initially an amide linkage was formed.

added, and the intermediate (6) was treated with 2g. sodiun blearbeornate,

7 Fed
The elemental analysis and ir spectr: of 7

the workup gave cpd 7.
zride.. 43 The 1r

clearly showed it to be an open chaln, secondary &
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spectrum of 7 showed an amide T band at 1675 cm + and an amide II
band at 1520 cm™ .

- The Z-morpholinone derivative §_ has a seconcéary amlne gr'ou;ﬁ which
should form a hydrochloride salt ppt in anhydrous diethyl etker or on-
hydrous benzene. The ppt was not cobserved, indicating an amide type
of linkage. However-', on evaporation, disselution, and recvaporation,
increased solubility of the residue in ether was observed, indicabing
that some change may have occuwrred.

On the other hand, cpd 8 showed a carbonyl band at 1750 — s
in the ir spectrum. This high frequency 1s highly suggestive of a
lactone structure, rather than a lactun structure. Cpd § could be
hydrolysed with 10% alcoholic KCH urder moderate corditions to give
11. (Figure 2.5). These speé-t;ral ard chemical properties indicated
a 2-morpholinone structure for 8 rather than a 3-morpholinone.

It should be pointed out, however, that normal amide carbenyl
1 43

ir frequencies in the gas phase have been found as high as 1740 em
Complete absence of amide dimerisatieon, caused by steric hirndrance,
might thus have caused an abnormally high amide carbenyl {recusrcy.
Also, some strange hydrophobie effect ray have been the reasen for
the relatively rapid hydrolysis of a possible lactam, in tase.

On reduction with lithium aluminum hydride im dry diethyl ether,
epd 8 gave a reduction preduct in alrmest guantitative yielé. Ths
preduct had an elemental analysis which matches btest the expected
cpd ¢ from 2-morpholincne. (Figure 2.5). The analysiws also approxl

matched with two other possible reduction products, 9% derived from the 2-

mately

morpholinone 8 and 9" from the analogous 3-morpholincne 8r,. {(Fimee 2.3).




The reduction product formed 2 hydrochloride ppt with dry hydrogen
chloride gas in anhydrous ether. To confirm the structure of the re-
duction preduct, acetylation using acetic anhydride in pyridine was
carried out. The elemental analysis and the nmr spectrum of the
acetylated cpd demonstrated the presence of twe acetyl groups in the
molecule. Theoretically cpd 9 was expected to form a triacetylated
product, whereas 9' and §" could only glve diacetylated derivatives.

The 1r spectrum of the acetylated cpd revealed one sharp peak at 1750 et
for the carbonyl function. In principle, these cbservations could be

~ explained by all three structures (9, 9', §"). For example, cpd

9 could have been unacetylated on N because of steric hindrance on that
function. No additional explanation for nmr or ir would be necessary.
Alternatively, cpd 10' and 10" would be expected to show in
the ir spectrum two different carbonyl bands, for amide, and ester,
respectively. An sbrnormally high amide frequency, due to steric hin-
drance, would have to be involved.
An investigation of the C-~13 nmr spectra of cpds 1, 8 and 11 was
carried out in order to establish the 2-morpholinone structure for
cpd 8. The pyranose ring in these cpds was fixed in the C 1 conformetion,
by the trans diequatorially fused 4,6-0-benzylidene group, These cpds §
therefore allow an investigaticn of the correlation of chemical shifts k
in C-13 nmr with stereochemical changes at C-2 and C-3. An empirical
camparison of c¢iols and amino alechols, and of the effect of substituent
groups on C-13 resonances served to confirm the assignments made. The

lowest field signal (172 % 1 ppm) was assigned to the carbonyl carbon, _ i
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The spectra of cpds 1, 8, and 11 shew mary downfleld pecks, due to
the 12 aromatic carbons in cpd 1 and 24 aromatic carbonsuS in ¢pds
8 and 11. These shifts range from 143.6 to 126 ppm.

C-1 and C-7 are both attached to two oxygen atoms, and would
therefore be expected to give signals at lower field than other carbon
atoms which are attached only to one heteroatom. In cpd 1, C-1 and
C-7 can be assigned to signals at approxlmately 102 ppm. Since the
environment of C-7 is essentially unaltercd in all throe c¢pds, the
absorption at 102.4 % 0.4 ppmwasassigned to this carbon. Eecause
of 'the-P —effectqs of C-7, both C~6 and C=I are strongly deshielded,
relative to an unsubstituted glycoside. As expected, the C=6 signal
varied very little in the three cpds and can be attributed to the
L signal at 69 * 0.3 ppm. Similarly ¢-5 and C-8 are Y and B to C-3
and C~2 and should not be affected much by stereochemical changes
at these centers. These consideraticns lead to the assignments of
the C-5 and C-8 signals to 63.5 * 0.3 and 71.7 % 0.3 prryrespectively.
In cpd 1 the remaining unassigned signals, those of C-2, C-3,and o~
are composed of the unigue, easily identifiable rescnances of an
aminomethine (C-2), a hydroxymethine (C-3), and an alkexyrethine (C-4),
at 55, 68.5, and 79.9 ppm, respectively.

In N-alkylated aminosugar derivatives, such as cpd 11,the effect
of an alkyl group on theof and B carbon atom signals depends on the
nature of the alkyl group ,“7 (1.e. primary, secondary or tertiary).
Quite gener"ally, N-alkyl substituents cause a dovmfleld shift at the

carbon of attachment and a small upfield shift at the carbons B to
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the _N—at;om.ﬂg In cpd 11 the N-alkyl group is the l-carboxy-1,l-
diphenyl methyl group. Due to its bulk, C-2 experienced a deshielding
effect of only 2.5 ppm as compared to C=2 in epd 1. Carbon atoms
C-1 and C-3 were effected in the cpposite way, and shielding effcets
of -2.7 and -2.2 ppm were observed, respectively. C-4 which isY to
the -NH group also experienced a shielding effect of -1.6 pom.
Carbon 9 was assigned the value of 72.5 ppm.
The only difference between cpds 11 and 8 was caused by the reaction
of the C-3 hydroxyl group and C-9 carboxylic group of cpd 11 to form
an ester linkage in cpd 8. Consequently, in cpd 8, C-3 gets deshielded
by €.1 ppm compared to epd 11, whereas fS carbons C-2 and C-Y had
shielding effects of -2 and -1.8 ppm, respectively. Another carbon atom
which experiences a greater magnitude of shielding is C-9. In general,
whenever a carboxylic group is changed to an ester group, a shielding
effect 1s observed on the o carbon atom. In cpd 8, C-9 absorbed
at 68.4 ppm and was shielded by -4.1 ppm, corpared to cpd 11. (Table 1).
If the cpd 8 would be a 3-morpholinone derivative the hydrolysis
product would be an ether derivative with a free prirmary amino group
at C-2 of the sugar molecule. The C-13 spectrum of thnis derivative
would then be expected to have upfield chemical shift differences for
carbons 2 and 4 and a downfield chemical shift difference for C-3, as
compared to cpd 1, exactly opposite to the chemical shift differences
between cpds 11 and 1, that were actually observed. A similar argument

applies to the expected chemical shift differences between cpds 1l and 8.
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Figure 2.5
(Thin-layer chromatosraphic comparison on page 83)
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The formation of cpd 8 from the intermedfate cpd 6 could be
explained by two different rechanisms, The two mechanisis differ
essentially only in the sequence of the two steps (Figure 2.4).

In route a the hydrlde anlon removes the hydroxylic proton leaving an
alkoxide to attack the carbonyl carbon, with resultant formation of
a five membered ring. A series of electronie shifts follows, that
includes displacement of chloride ion by the lone pair of electrons
on. nitrogen, with transient formation of a 3 metbered ring, ard
simultaneous cleavage of the previcusly formed 5 menbered ring, to
give the Z-morpholinone derivative €.

In sequence b the proton attached to nitrogen is removed by the
hydride anion Ieaving an amide anfon to displace chloride ion, with
resultant formation of a three membered ring. The lone pair of
electrons on the hydroxyl group attacks the carbonyl carbon with transient
formation of a 5 menbered ring and subsequent or simultarcous opening
of the 3 member ring to glve 8.

The 2~morpholinone ring, described here, after its funetion of
protecting has been performed, can be cleaved without affecting the
glycosidic bond. The removal of this new blocking group was accork
plished in two steps. Mild alkaline hydreclysis cleaved the ester
furction of the ring, and mild acidic hydrolysis cleaved its amine
function, along with the I ,6-0-benzylidene group, to give the amino
alcohol 12. (Figure 2.5).

To free the anomeric carbon atom from the benzyl aglycon, in

presence of the 2-morpholinone blocking group, conditions of catalytic
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Figure 2.0
{Thin-layer chronatographic comparison on vaze 04)
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hydrogenation were used, identlcal to those for the reroval of the
oxasoildinone protective group. An alrmost quantitative selective
removal of the benzyl aglycon was achieved, ewen after prolonged
hydrogenation. Consumption of hydrogen gas stopped as soon as the
anomeric position was free. The rate of hydrogenation appeared to
be dependent on the reaction temperature and the spced of stirring.
It was fastest at tomperatures vetweeri 22-24% wlth very fast stirring.
(Figure 2.6). Vhen cpd 8 was heated kw,it'h aqueous acetic acid until
all material was just dissolved, a selective cleavage of the 4 6D
benzylidere group occurred teo give cpd 15. Prolonged heating of the
reacti'on_n—zixture caused decorposition of the product, presumably by
cleavage at the amine, as indicated by tlc. When cpd 15 was allowed
to react with chlorotriphenyl methane in pyridine, benzyl 6-0O-triphenylmethyl-
B —g—allopyranosido[z,j:5'.,6'J«-S' ,3'-diphenyl 2-morpholincne (16) was
obtalred in good yield. (Figure 2.6},

In view of the frequent presence o-.f’ gem-diphenyl grouns. in
physiologically active cpds such as amidone, transentin, bengdryl,
DDT, and methadone, the combination of such a structure with a sugar
may show interesting pharmacclogical properties. Cpd 8 (R:B-14-
C:MP 21Y4) was tested using lippocratic Observational Screening in
Unanesthetizad, Intact, Albino Rats. It demonstrated some dose—
response pattems of equ:[voc_al to low-order central nervous systen
depression (sedation) accorpanied by dehydration diuresis in the
dosage range of 100-1000 mg/kg intraperitoneally. fThe corplete

report follows in the Appendix.
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fereral: The melting rpoints are uncorrected, and were determined

on a Thomas-Hoover nelting-point apperatus, Model lo. GUONH. In-
frared spectra were reecorded lfith_ a Perkin-fiimer spectrophotometer;
Model 337, using potassium bmm‘._[dé péllet_s. All compounds, unless
otherwise specified, were found to be homogensous wnd distinpuishable
from thelir precursors and byproducts by thin layer chromatograchy
using siiica gel G (Merck) and siliea gel GF (Merck). Plates were
developed with chloroform, containing lesser amounts of either rethanol
or petroleum ether. Thne spots were detected by extinction of the
U.V. fluorescence of a zinc silicate indicator and by spraying with
15% sulfuric acid in methanol solution and heating for 7-15 mirmutes
at 150°C. Optical rotations were taken with g Rudolph polarimeter,
Model G56. Microanalyses were performed by Beller HMicroanalytisches
Lzboratoriun 3% Gottingen, West Germany, and Alfred Berrhardt Micro-

analytisches Laboratorium, Ingelsidirchen, Germany.



Y

Benzyl M 6-0-benzylidene~B ~D-allonyranonido-[2,3:41 .51 -2~

oxzzolddinone (2). Yo a soln of benzyl 2-amino-4,6-0-benzylidenn—2-

deoxy-B -D-allopyranoside (5g, 0.014 M) and ethyl diisepropyl amine
(5.5 ml) iIn gbs dioxane (90 ml) was added slowly, with stirring at
room terperature, a soln of phosgene (2.95 g) in dioxane (50 ml).
After 12 hr of stirring, ethyl diisopropyl ammonium chloride was
filtered off. The filtrate wis evuporaied in vasuo to a small _v'ol_l;r_n_e
{20 mij. Additlon of ice water {200 ml) produced a ppt, which was
filtered off, after 12 hr at 0°C, and was recrystallized from nbsolute
ethanol, to give 2 (5 g, 95%) , mp 208-209°, [« ]I?‘j? + 17 (¢ 1, pyridine)
[atd’ mp 2090, [ 17+ 11.21. -

4 ,6-0-Benzy1idene~D-allonyranosido-[2,3: 41,5 ]2 ~oxazolidinore (3).

Palladium black (10% charcoal, 0.385 g) was suspended in water (3 ml).
A soln of benzyl 4,6-0-benzylidene-§ -D-allopyraroside-{2,3:4%,5']-
2'-oxazolidinone (0.385 g, 0.001 M) and p-teluidine (0,113 g) in
tetrahydrofuran (15 ml) and methanol {15 ml) was added to the reaction

flask. Hydrogenation (i atn Hz; 25°C) was started at once, and was

continued until 1o starting material was detectable by tle. The
catalyst was removed by filtration, and the filtrate was cencd in vacuo.
The product, precipitated from the residual syrup by additicn oi dliso-
propyl ether, wes filtered off to give 3 (0.25 g, 85%), mp 209°C,

[o¢ 322 + 79.57°, (c 1, pyridine); ir (em™) 3375 (OH), 3275 (i),

1725, 1700 (C=0).
Anal. Caled for ClﬂHlsﬂo'G: C, 57.33; H, 5.16; N, 4.78. Found:

C, 5?.'21; H, 5.12; N, 4.75.



oxazolidinor: (5). To a soln of benzyl 4,6-O-bencyliderne—f ~D-

allopyranoside-[2,3:4',5' ]-2"-oxazclidinone (2) (0.58 g, 1.5 x 10734)
in glacial acetic acid (15 ml), water (10 ml) was added diopwise cver
a pertod of 10 min, The reaction mixture was then heated for 70 min
at 78” to 89°C. Evaporation of the solution In vacuo was followed by
repeated co-evaporations with water and finally with tolucne. The
residual syrup, presumibly benzyl—z—deoxy—ﬁwg_-all_Opyrenosido—[E,3:fi',5'3-"-
2'-oxazolidinone (4), was dissolved in pyridine (10 ml), and heated
with chlorotriphenyl methene (0.65 g) for 2 hr st 110°-115°. The
‘mixture was stirred for 12 hr at room terp and was poured on ice.
The resuwltant crude crystals were filtered off, dr‘i'ed, ard recrystallized
from dioxane/petroleun ether (30-60°) to give G.7 g (85.5%) of pale
yellow crystals of 5, mp 216°C, [o¢ 123~ 9° (¢ 1, pyridine); irfen™]
1753 (0=0) frit. " mp 215-217°, [ J2 - 9°1.

Anal. Caled for 033:'{31{;06: C,=73.72;. H, 5.81; N, 2.60.
Pounds €, 73.70; H. 5.72; N, 2.52.

Benzyl Y4,6-0-benzylidene~2-deoxy-2-[ (dinhenvl hvdroxy)acetamidol-

B -D-allopyranoside (7). To a soln of benzyl 2-amino-,6-0-benzylidere-

—

2-deoxy-@ -D-allopyrancside (1 g, 2.8 x 107M) and ethyl diisopropyl
amine (1.5 ml} in acetonit;f'f;le (15 m1) was added slowly, with stirring,
o{-chloro-¥,X-diphenyl acetyl chloride (0.7 g, 2.8 x 107%1) 1n abs
dlethyl ether (10 ml). The mixture was stirred overnight at 25°C

and the soln eveporated in vacuo. The soln in dichlororethane (40 1)



B

'was washed with eold ag saturated sodium bicwbeonate (30 ml) and water
(30 m1), was dried (1"155304), ard was evaporated in vaeun. The crystal-
1zation of the residual syrup from petroleum ether {30-60°) afforded
1.3 g of a white cryst mass. This crude cpd (1.3 g} by preparagive
chromatography on silica gel G with acetone/chlorofonn {5:95), gave
pure 7 (0.78 g, 50%); mp 148-53°, [_oé‘}gi' - 119.3° (¢ 1, pyridine); trler ]
3400 (NI}, 1675 (¢=0), B |

Anal, Caled for CBHHSB'HO?: €, 71.94; H, 5.86; N, 2.46.
Found: €, 72.06; H, 5.99; I, 2.43.

Benzyl 4,6-0-benzylidens-P -D-allonyranccidol2,3:51,6%1-3" 3"~

diphenyl-2'-morpholineone (8) (Methed 4). To a soln of benzyl 2=
amino-4,6-0-benzydene-2-deoxy- P ~D-allopyranoside (1) {1.07 g,

3 x 10"3@ recrystallized twice from abs ethanol and air dried) in
distilled triethyl amine (3 ml), and dioxane (12 ml; €.01% 0,
scintillation grade) was added dropwise a soln ofX-chloro-el,&~
diphenyl acetyl chioric}e (0.8 g; mp 48-50°) in dioxane {9 ml), with
stirring at 25°C. After one hr, a sodium hydride emulsicn in mineral

oil (59% NaH, 0.244 g) was added, and the mixture was stirred for one

i

hr in an oil bath {95° ~ 98°C). Solvent (10 ml) was distilled
off (bath temp 115-125°). Dimethyl formamide (20 ml) was added to
the reaction mixture, which was allowed to stir for 6 hr (bath temp
95°..100°). The r‘emaindef of the dioxane {14 ml) was distilled cut
The reaction

A

[alstillation temp 110-115° and bath temp 140-150°1.

mixture was diluted with tcluene (15 ml) and allcwed to cool.
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precipitate was filtered off. The filtrate was evaporated in vacuo
at 60°C. The syrup wac treated with methanol (50 ml). After 12 hr
at -10°C crystals were filtered off, Recrystallization frem dichloro-
methane/methennl gave pure 8 (1.1 g, 63%): mp 216°¢ [“(JS“ - 161°;
ir [em 1] 3375 (), 1760 (C=0). .

Anal. Caled for 031‘21311406 (5h9.60): C, T4.30; 1i, 5.69; I!,_?.‘}S.

Found: C, TH.17; H, 5.59; M, £553.

" (¥Method B)

The cpd was also prepared from benzyl 4,6-U-benzylidenc-p-
[{carboxydiphenyl methyl)anmino]-2-deoxy- -D-allopyranoside (11).
Cpd (11) {0.05 g} was dissolved in pyridine (2 ml) and acctic anhydride
(1 ml). Tne mixture was heated for 2 hr with gentle reflux. Addition
of ice {15 g) gave a cryst ppt, which was filtered off after 12 hr
at 0°C, washed with cold water, and dried, to give 8 {0.3% g, 73%).

1

Benzyl 1,6-0-benzylidene-2-[{1,1 divhenyl-2-hvdroxyethz1)aninol-

2-deoxy- ng-allonyranoside (9). Lithium alluminum hydride (0.06 g)

was added to a soln of benzyl 4,6-0-benzylidene~p -D-allopyranasido —
[2,3:5',6']-3",3'-diphenyl-2-morpholinone (0.55 g) in dry diethyl ether
(60 m1). The mixture was refluxed for 50 hr znd ccoled., Ice cold water
(20 ml) was gradually added. The ethercal layer was scparated, washed
with water, dried (Na SO,, sillcagel 0.2 g) and voned in vacuo to

5 ml. Heptane (70 ml) was added to the remalning syrup and the mixture

. was kept at ~15°C for 24 hr. The resulting slurry was flltered to

glve 9 (0.4 g, 72%): wp 100-107°, [c{}gl - 2.3 (¢ 1 in CECLy).

—
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Anal. Caled for CotlagliOg: €, 73.76; I, 6.37; N, 2.53;
0, 17.34. Found: C, 73.43; H, 6.80; N, 2.57; 0, 17.55. C, 73.58;
H, 6.35; H, 2.97. |

Benzyl 4,6-0-benzyv1idene~3-0-ncetyl-20 {1, I~dinhenvl=2-acotoxyethyl)

amino}-z—dcoxy—f"—.-g—al'lepyrmwnidé (10). A solution of hennyl U,6-0~

benzylidene-2[ (1,1 diphenyl-2-hydroxyethyl)anino}-2-deoxy—p ~D-
allopyranoside (0.1 g) and acetic arhydride (0.5 ml) in pyridine (2 mi)
was kept for 12 hr at room temp. Crushed ice {10 g) was added, and the
mixture was kept at 0°C for 2 hr. The resultant crystals were collected,
washed with water, dried, and recrystallized, first from heptane,
and then from methanol/water to give 10 (0.08 g, 65%): mp 75°-90°C:
1r (em™1) 1750 (C=0).

Anal. Caled for c_38H39rIQS (679.7%): €, 71.57; H, 6.1€; N, 2.20;

0, 20.07. Fourd: C, 71.M1; H, 6.21; N, 2.25; 0, 20.47.

Benzyl U4,6-0-benzylidene-2-[ (carboxydichenylmethvl)aning]-2-

decxy-f3 -D-allopyranvside (11). Benzyl H,G_—G—benzylidene—% -

allepyranosido-(2,3:5',61)-3",3"~diphenyl-2-"-morpholincne (1.5 8;
2.2 % 10'3M) ard potassium hydroxide (2 g) were heafed 1n ethanol
(20 ml, 95%) for 3 hr, with reflux. At room temp the pH was adjusted
to 7, with acetic acid. The soln was cencd 1n vacuc until it became
turbid. Addition of ice (20 g) produced a crystalline precipitate
which was filtered off, washed with fce water and dried to give 11

-1
(1.5 g, 96.89): mp 173°, [¢13° - 91° (g 1, pyridine); 1r [em J:
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3580 (a), 3455 (iBL,), 1760 (C=0),
Anal, Caled for Cayilyi0,: C, 70905 &, 5.86; u, 2.47.
Found: €, 71.48; H, 6.08; i, 2.57.

Benzyl 2-N-benzoyl 3,H,6-trl--bonsayl=n=decry ol lopvrmnes{ds (13),

A soln of benzyl U4,6~0-benzylidene~2-{ (cirboxydiphony Imsthy L wntne 0w

[ {Tel -~

deoxy-[}—p__—allopyranosidc (11) (0.5 g, 8.8 x _IG"“:*I) In glueial zeetlc
acid (7 ml) and water (5 ml) was heated for 2 hr st 09-100°C. IFrem
the cooled soln, benzylic aeid and benzaldohyde werv extracted with
diisopropyl ether. The agueocus layer wos evonerated in vaun folloked
by repeated coevaporation, first with water, and finolly with tcluere,

Atterpts to crystallize the cpd 12 were frultlcocsg however; the

product was uniform and identical to the saple obtalned by debenmyli-

denation of ¢pd 1 by 60% acetic acid. Benzilie acid was obtained

from the diisopropyl ether layer and was identifled by mp, nixed
melting point, and thin layer chremategrarhy corparison witi a rnown
sarple. The syrupy cpd 12 was dissolved in dry pyridine (% :1)

and the soln was cocled. Benzoyl chleride (3 ml) was added drep

by drop. The mixture was shzken for 15 hr. Crushed fee (30 g

was added. A sticky mass separated and was cdlosolved In hot rethonol,

Recrystallization freom dlehiloro-

u7°

Cooling gave vhite crystals 0.9 g).
; : ~ 23
methane/ethanol gave 13 (0.7 g, €03): mp 172-180°, [ Jo° -

(c 1, pyridine) [Lit.>0 mp 180° [ - UT°].



H,6-0-Benzyl Ldena-Dal Lony ronestdol 2,350 611231, V_diebany]

=2!-morpholinone (14). Palladlum black (103 ori charcoal, 0.55 g)

was. suspended in water (5 ml) snd methanol (20 ml). A soln of benzyl
4,6-0-ber myilidcne-—f’s-url_‘g_'-al lopyrancsido~f2,3:5% ,6° J-31, 3 A phenyl
2'-morpholinone. (0.55 Zs 10“’31‘_4) in tetrohydrefiran (30 ml) and
p~toluddine (0.12 g) were added. lydrozenation (1 atm Hyy 23-259)

was continued until no starting material was detectoble by tle (8 hr).
The catalyst was flltercd off. Tne filtrate wus concertrated 1n vocuo,
and diluted with toluenc; which was evaporated In wicuc. Petroleun
ether (30-60°) was added to the residual syrup . After I8 hr at
0°C the resulting crystals were filtered off to pive 14 (0.42 g,

I

91%): mp 205°C, [€ 15 - 59°; ir (en™) 3550 (OW), 3400 (D), 1750
(c=0).
Anzl. Caled for CoHyMOg: €, 70.57; M, 5.48; N, 3.05.

Found: C, 70.73; H, 5.91; M, 2.98.

Benzyl B ~D-allonvronosidol2,2:8 713 I dirhony -2 erorrholinone
=

£15). Water (10 mi) was slowly (10 min) added to benzyl 4,f6-Oebenmilidene—
p-g-allopymnosido[z,B:-S',6'3-3-‘,3'-—diphem’1—2-'—mr-;:hoi_inone {045 B

9 x J.O“Lii‘-ﬁ} in glacial acctic acid (20 ml) with stirring at 70-75°.

After 35 min at this terperature thé rixture becse clear, and was

" evaporated in vacuo. Acetlc acid was removed from the resicual

syrup by repeated coevaporation with water;, follcwed by toluene in vecuo.
Heptane (30 ml) was added to the remaining syrip and the mixture

was kept at C°C for 12 hr. Crystals were filtered off and recrystallized



from toluene/petroleum ether (30-60°) to give 15 (0.35 g, 83%): np

195-197°, [~ Jg'!; - 173° (c 1, pyridine); ir [c_m"llz 3450 (OH),

34006 (i), 1748 (C=0).

) Anal. <Caled for Codlyi0e: €, 70.27; i, 5.90; N, 3.04,
Found: C, 69.88; H, 5.84; N, 2.97.

Benzyl 6~0«{triphrnylrethyi-B -)-allonvranonide[2,3:51,6]

~3', 3 —dirhenyl-2'-morvholinone (16). Benzyl—f ~D-allopyrancsido

[2,3:5,5' -3 ,3'=dipheny 1-2 '—morpholinone (15) (0.3 g, 6.5 x lo"hM),
absolute pyridine (5 ml) ard chlorotriphenyl methare (0.3 g) were
heated for 3 hr at 110°. The reacticn mixture was poured cn ice.
The agueous phase was decanted from the resultant tacky mass, and
discarded. Methanol (20 ml), when added with stirring, produced
a yellowish white ppt which was filtered off, and dissolved in dry
benzene (7 ml)., The solution was stirred with silica gel (0.2 g)
for 20 min, filtered, and evaporated in vacug; to the remaining
syrup, petroleum ether (30-60°) was zdded. The mixture was kept at
0°C for 2l hr. The resulting crystals were filtered off to give 16
(0.36 g, 78.72): np 152-153°, [¢ ]g!s - 188°; (¢ 1, pyridine ); ir
len}]: 3500 (M), 3400 (NI, 1750 (C=0).

Angl. Caled for Cy ) N0 C, 78.58; H, 5.87; M, 1.99,
Found: C, 77.82; H, 5.96; N, 1.94.



SUMMARY

A new cycllic protective group has teen fused to the cis amino
alcohol group of benzyl 2-smino-4,6-0-bonzylidene-2—dcoxy- B B
allopyranvside, by way of a unique rearranpgement mechanism., To es-
tablish the 2-morphollnone structure, chemical studies, such as
reduction and zcetylation, w.er'c conducted.

Comparative spectroscopic studies using ir, pme and C-13 nrr
confirmed the assisned structures.

The 2-morpholinone ring was c¢leaved by mild alkaline hydrolysis
and could be closed again with acetic anhydride in pyridire. An
oxazolidincne derivative of benzyl 2-amino-i,6-0-benzylidene-2-
deoxy~5-»§_}__~.-a}‘lopyranoside was prepared in quantitative yizld by a
modification of a lmown method.

Protective group properties of the oxazolidinone were studied
pricr to the examination of the 2-morpholinone cyclic protective
group;. 'The selective removal of the benzyl aglycen was achieved in
excellent yield by catalytic hydrogenation, for both merpholinone and
oxazolidinone protected benzyl-p —g_—allopyr&'zosides. The selective

removal of the #,6-0-benzylidens group in presence of a 2-morpholincone

ring was pessible in high yleld. The cleavaps of the 2-morpholinone

S ERE
protective group was accomplished in two steps. 114 alkaline hydrolysis

cieaved the ester function of the ring and mild acldic hydrolysis

cleaved its amine function.
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October 10, 1974 Lal: Notubook 15.D, pp. 230(f.

Hippocxatic Observational Sercening in Unancsthetized, Intact,
Albino Rats of BR-11-C:up214 .

The {lecchnique used was essentially that of Milene and Robichaud (1),
The 330.140 pgram, Wistsr-derived rats werc allewnd both Food and
waiter up to the time of dosice and Jfter dosawe. The test coapound
was suspended for dosing (3 ml/kg) using 0.259% aqueous apgar s the
vehicle, Observed symplomatology wus:
100 wg/he i;trnpcribononl3v- +3-30 min ponsible miceis; +30-320 min
SONMETRAT moTe Prfdive (S fvau—tup ehallenze; +15-30 min slight
decrease in respiravory rate with 1iitle to no chanoe in rospirate
oxy depth; +315.00 min slight exepthalmos and sowewhat toariul io
body-grasp challenge; by +24 hrs loss of I8 grams of body weishd
{(no sign of diarrbea so due o dehydration); no olher symplens;
surviving.
316 mx/ke intrapevitonealiy: +10 min some decrease in
BOLOr setivity JCCORDUhIod by decxcase in respiratory vate;
othor definite symplomatology; survi Fving.
I000 mp/ky intraveritoreally: +5-60 min decrense in spontanecus
rnotor ZeTiviTy (Geddniie Tron +30-060 min): +14 min gome annliresia
and tendency for loms of hind-lep grip stroensih: +13-69 nin
reéversible palpebral ptosis (maximal from +30-GO0 min) accomparied
by definite pausive responses to head-tap and body-grasp cholleonpes:
+60-120 min definite micturition: by 424 hrs loss ol 11 grans of
body weight (no cigu of diarrhea so due to dehydration): an other
sympioms; survivins.
Sumniary :Sone dose-response patterns of eyunivocal to low-opder
CenIFaL nervous system depression (sedation) accompanied by
debydration diuresis in the dosage yrange of 100-1000 melks intra-
peritoneally. For a compound 1o have fcasiblce commercial therapoutic
potertial, it should produce significant dose-related phenononi at
doses below 100 mz/ke.  For comparison purpeoses, alpha-chloralose
(Light Chemical} was 4180 screched:

spon {nncews:
o

creased startle saﬁ¢111v1tv TEVtTQIng bf aio_mzn to proLQand’y
passive reaction to each of these parameicrs, which reaction
pcrs15ted through death; by +10 nin eonset of deerensed spopninngous
motor activity, deoereased respiratory rate, ataxia, back plasticity,
loss of fere- and hind-leg grip strength, loss eof ripghting rericx,
and onsct of miogis -~ each increasing in depree until deaih: 215
min decrozse in vaspiratory dcpth and loss of cornsal reileX pius
1,9°F drop in body tiemperature; death of respiratery arrest by
+60 min; on necropsy: intestines motile and hyperemic, heart beating
in rhythm, prompt blood clotting, body organs grossly normal.
Helative to RB-14.C:4P214, alpha.chloraloze appears interestiag )
l‘v

100 wmgz/kyr aprears to be an oVdrdose, but nevuorthelessuseful 1Et‘ihﬂ§ 2
potential (without significant autonomic nervous systam involvement)

is quite apparent.
RE-14_C:MP214 has no useful pharmacolopie activity although at
nassive doses there is some sedative/diurctic potential.

(1) Malonc, M. snd Robichaud, R.C., Lloydlm, g__390(1“f7)
Hasy ’i/l . Malong

‘/’M L fwe 1;/_4\,“-.

Rcfercnc.:
Inv@%tqutorq- Ron C. Cooke, John E. Taylor, aml .
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sldo[2,3:5',61]-3",3 ~diphenyl-2" -morpholinone (14).
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Thin-layer Chromatorraphic Conmparison
of Coapounds in Figure 2.1,
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Thin-layer Chromatogravhic Comparison
of Compounds in Figure 2.2,
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Thin~layer Chromatorrarhic Comparison
of Compounds in Figure 2.5.
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Thin-iayer Chromatographic Comparison
of Compounds in Figure 2.6.
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