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ABSTRACT



ABSTRACT

Tittle of thesis : “ SOME REACTIONS OF ARYLGLCINOYL-
HYDRAZONES "

Condensation of (202) with a number of monosaccharides, namely,
D-manneose and D-galactose gave the respective hydrazoncs
(1-1V}. Acerylation of {I-IIT) with acetic anhydridc in pyridine at room

temperature gave, the per-O-acetyl derivatives (V-VII).
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INTRODUCTION



Introduction:-

[.3.4-Oxadiazele 1 is a thermaliv stable newtral  aromatic
molecule". Other aromatic systems are 1.3.4-oxadiazonium cation 2 and
the exocyclic conjugated mesoionic 1.3.4-oxadiazoles 3 and [.3,3-
oxadiazolines 4. Derivatives of the nonaromatic reduced systems such as
2,3-dihydro-1,3.4-oxadiazole (1,3 4-oxadiazoline: §), 2,5-dihydro-1,3 4-
oxadiazole  (1.3,4-0xa- diazoline; 6), and 2.3.4.5-1ctrahydro-1,3,4-

oxadinzole (1,3,4-oxadiazoline; 7) are also known as in Scheme (1)

+R
-N N—N N=N N—N
E y /N o !

D) (D) @ X L”)%x
(1) {2) (3.X=0'5%NR)} {4X=0Q0i NR)
_ N=N Ui
N—N ~—N
&U> LD) kn)

(5) (6} (7)

Scheme (1)

Structure and tautomerism of 1.3, 4-oxadiazoles:-

Structural parameters of 1.3, 4-oxadiazoles dipole moments and
data relating 10 its UV (A, calculated 10 be in the regien 193-203 nm)
and NMR specira have been derived 3 Studies on 1,3.4-oxadiazole and
its cation indicate a maximum positive charge in the 2- position.
Molecular diagrams for 1,3 4-oxadiazoles, 2-phenyl- and 2,5-diphenyl
1.3 d-oxadiazole, and oligomeric oxadiazoles have been derived and
conjugation between the rinpgs is found to be similar to that in

polyphenyls “). 2-Hydrdoxy- 8a, 2-mercapto- 8b, and 2-amino 8¢-13,4-
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oxadiazoles are in equilibrium withthe tautomeric oxadiazolines 9a,  9b,
and Ye respectively. Evidence from UV ) and IR spectra supports

struciure 9a for 1.3.4-oxadiazoline-3-ones and structure 9b for 1.3,4-

Dxadiamlinc-S-lhinnes"*E""
_-N 2 - x
={)
R‘E B—XH R‘L ):X hiXa= 8
Q e X =N|I
(%) (9) 4 X=NR

Scheme (2)

It has been observed that extensive thiol-thione 1automarism exists
in compounds 10 and 11, In the 'H-NMR the signal of the -SH protons
were rccorded, although they were very weak and also the ready
svnthesis of the Mannish bases 12, 13, 14 confirmed the tautomerism
@19 1t has been reported that the crystal structures of 10 and 1] like
compounds correspond to the thione form 3 but the reaction
conditions for the synthesis of 12 prove that 10 can be in the thiol form

too. The crystal structures of 10 and 11 HEL2 pgrresponded to the thione

form, but they showed thiol-thione tautemerism in solution.
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Scheme (3)

Svnthesis of 1.3,4-oxadiazoles:-

Most 1,3,4-oxadiazoles are best obtained by synthesis from acyclic
precurcors. Such reactions are mainly onc-bond or twe-bond cyclizations.
For convenience, cyclizations of intermediates formed from two reactants

are clussed as one-bond cyclization if the intermediate can be isolated.

Ring svnthesis:

Cvelization with the lormation of one bond:

The only common mode of cvclization is the Tormation of O-C{2)
bond. usually by nucleophilic attack of the carbonyl oxygen of an amide
group al the carbon atom which becomes C(2) in the 1,3,4-oxadiazole

ring e
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(15) (16)
Scheme {4)

From 1,2-diacvlhydrazines and related compounds:

The most widely applicable route to 2,5-dialkyl-, 2-alkyl-5-aryl and

2.5-diaryl-1.3,d-oxadiazoles is the thennal or acid catalyzed cvelization

(LY

ol 1,2-diacylihydrazines

Ciu—?}(‘\ H.0 ‘}J—?{
Rt—k\?\:ﬂ - RfLD)_Rz
R
(17) 2 (18)

R, =H,alkyl, aryl, hetaryl
R, =alkyl, arvl , hetaryl , COOR

Scheme (5)
1-Phenyl-1 2-dincetylhydrazines (19 a-¢) cyclize in acctic acid to form

A . !
oxadiazolium saks''? 20
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\h N
/i R Fod
.--'MI 2 _ -
N 8N T
i9a X=ClO orBF, 20
19b X =H,alkyl.ary!l , OE1
19 ¢ R =H.alkyl, Ph

Scheme (0)
Ester 21 was treated wilth hydrazine monohyrate to yield hydrazide
22, which reacted lurther with an isethiocyanate to form thiocarbazide
intermediate 23, Finally, 23 was cyclized to preduce the oxadiazole
24.Oxadiazole analogue 26 similar 10 24 were synthesized by the
displacement of chlorine atome form 2-nicotinic acid ethyl ester 25 by a

variety of amines under thermal conditions ',

{
/LLU-*'”'"“&, MU, NH, isopropanal quH’
AT L.II, -— AT h
120 % . 22
21 R NUS,CHCI,
I0-60 U0
R . I I
Ar (,”‘"“*Nﬂ" ‘_[}LL.LﬂIucnc /tl)\wfm Ne_
110 °¢ AT N Y R
24 23 "
B R ;
it
| 1 “ﬁ“"- | e u/\\-“-'/
! i
e’ _Hﬁqﬁh I ——————
e ot
N i R N Tﬁlﬁﬁl
25 16

R' = 4-MeOC . 4-CICaH;, $-FCHe. 34-TaCol .
R? = 2 3-dihydrobenzo[ 1.4-dioxin}-6-v1, benzo[ 1.3-dioxol]-3-v1 d-methoxy
phenvldihvdrobenzo[ 1 4-dioxin]-6-vl.

Scheme (7)



The thiosemicarbazides 27

4

were  oxidatively  cvclized  tol-

arylamino-5-substituted-1,3.4-oxadiazoles 28 by climination of H,S using

iodine and potassium iodide in ethanolic sodium hydroxide ",
o
NHN/U\'\.' R . 0 R
L S A ?/
NaOH N—N
W Ml
C Ll 1 al
27 28
Scheme (8)
Compounds 29 were cyclized to 1.3.4-oxadiazoles 30 with phosphorus
pentanxidt“ﬁ"
N—N
! BN
0

29

Scheme (9)

A symmetrical 2,5-disubstituted  1.3.4-oxadiazoles arc usually

synthesized [rom N.A-dincylhydrazines 4 By this method, compound

32 (R = 24-dichlore-3-Murophenyl) were preparcd via N.N-diacyl-

hydrazine " 31,




Scheme (10)

The  symmetricul 2,5-bis(2,.4-dichloro-5-fluorophenyl)-1,3.4-
oxadiazole (DCFPO) was synthesized from 4-fluorophenoxyacetic acid
hydrazide and 2 4-dichloro-5-fluorobenzoic acid because the expected
product  was asymmetrical 2-{2 4-dichloro-5-fluorophenyle)-5-(4-
fluorophenoxymethyl)-1 3. 4-oxadiazole™". Recause  2.4-dichloro-5-
fluorobenzoic  acid was in excess we believe that an exchange reaction
occurs between the carboxylic acid and the diacylhydrazine which was

. . 20
formed via the mechanism shown bellow .

Cl
N7 F POCI,
H —_—
Ci ’ N Cl
F 33 o f N
O
!
C I G
34

Scheme (11)




Cl

35

Scheme (12}
Cyclization of 37 1o 3-(1-(4-chlorophenyl)-4-hydroxy-1/4-
pyrazole-3- y1)-2-phenylamino-1,3,4-oxadiazole 38 could be achieved by

. . . . . b
boiling of the former with mercuric oxide in absolute ethunol ",

i
H
T N /( o
\ N—CH N Ry
,N—\< 615 | \ { \H
1 N S Hgp MK
,/ \ H / 1"I.N
N N
!’cp ch
17 Pep = +-CIC H, 18

Scheme (13)
Starting from different  esters, monoacylhydrazines, NN -diacyl-
hydrazines and asymmetrical 2,3-disubstitued -1.3,4-oxadiuzoles were

prepared. All the key intermediate 5-aryl-2-chloromethyl-1.3.4-
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oxadiazoles were prepared by the cyclodehydration of N-chloroacetyl-A-

L 7
arovlhydrazines in boiling POC1; %%,

/h)\{)/\ _NH,NH, /ﬁ)\ ~N, THF : ROC] j\

CcH K

39

H \,‘/\L]
R =C,H, ,4-CH,C,H, +-FCH, ,

ll’(}(ll}
& 737

N—N
2. I(. ot1, + 2,4-dichloro-s -FC _H, I{E \
O

41

Scheme (14)

Formation of 1he desired thiadiazolidinone from the
thiosemicarbazide derivative 44 failed and instead 1.3.4-oxadiazoles 45

. 3
were obtained"™"
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COOE

M Me
N 1 H
NH.SH, EOH h
( ( \©\
42

43 CONINH

-
-

RNCS, 1101

Me Me(
Il BrCH,COOC,H, N
N NaDAc , EtOH ]
- ) H E R
() . MNHR N\(\ s
4 £
AR/ H H
45 NN 44
Scheme (15)

Substituted  1.3.4-oxadiazoles 48 have been synthesized by

traditional symhesis via cyclization of diacylhydrazides 47.

! I N—N
A ' LY SN
| z
R N R ﬁ K 0 R
H .
R

46 A7 48

Scheme (16}
The thiosemicarbazide derivative ©* S0 prepared from the acid
hvdrazide ' 49 was used in the synthesis of the 1.34-oxadizole

derivalive 51 on treatment with Hg(OAc)zm},




i

R'=0-Ci,p-Cl.H Ni]
R'=0o- E,M-CF;3 1 51 Q

1

R

Scheme (17)

3-Isonicotionoyldithiocarbazate 32 which was synthesized earlier

Y728 was used in a practical approach for the synthesis of 1.3.4-

. I 19
oxadiazole derivatives ' 53 and 54.
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52 N

53.1 =EIOH , boiling , HLR=5H
, : £
54 .ii =morpholin, boilng ,.R=N O
NS

{ o N—N
N S . /A
= N ™~ Lo i
i H \E/ T (T/\n)\“
7 e 3
N Cli; 15"

N—N
2 ;%R
0
.
b
21,
55,56

Scheme (18)

A solid phase approach has reported the 1.3.4-oxadiazole synthesis

via cvelodehydration of a diacylhydrazide intermediate. Attemptes were

direcied towards evctodesulphurisation of the acylthiosemicarbazide

intermediate 57 %%,

I{=Cﬁ]_{5 1 Cﬁl IECHZ K| _Cl' CGH4
R'=H , alkyl , aryt
R=CH, (CH,),

Scheme (19)



When a selution of diacvlhydrazide 59 was treated with
hexachloro- ethanc in acetonitrile in the presence of (1{u-nig) base and
PPh,. a very fast cyclization occurred at room lemperature. Subsequent

routine aqueous workup afforded the desired oxadiazole in gooed yvield.

HN/ILCH -

I 3 R\ .
{ NH ( i D>—CH}
PPR/CI, -

i -Br,NEUCH,CN s
o Bh 2 3=t Ph
Boc N Boc N
59 &)

Scheme (20}

These conditions are very mild and the olelin functionality does
hot secm to interfere with the course of the reaction. A wide variety of
functional groups are tolerated, for example, bromomethyl and
silyoxmethyl B The acid 62 was converted to a scries of 1.3.4-
oxadizoles 63 (55-74% overall vield) via the published route ¥ The
synthetic sequence invelved the formation of acid hydrazide, its reaction
with arylthioeyanate, and DCC promoted heterocyclization of the

respective thiosemicarbazone derivative in refluxing toluene B3
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THJ
N
CN o
< s, ¢
N E10H .80"C
N0,
Ol
I‘~H—Iz—l?*~1H2 L0 -1 reflux.,
ANCO, b, DDC, relux
i,
~ N—N
N { y AT
e
1
NO,
63

Scheme (21}

Oxidation of the pyrazoloaldehyde 64 to the corresponding
carboxylic acid 65 was achieved with AgNOy/KOLL, and coupling with
{he isoxazule hydrazide gave the required cyclisation precursor 66.
I lowever., all attempts to prepare the pyrazolotriazinone skeleton 68 were
accompanied with formation of the 1.3.4-oxadiazole 67 as the mijor

product {4: 1 upon acid catalysed cyclisation) e
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HOOC | -0
ol N 4
{ H } N—N =
N AgNO, KOH™ 2N X, Borcl NN CH
H, N——H —={} | 3
o~ 3 Ef,N L
n,c e o Ts0 LG i
ne  1s0 3 _N
_ HLC
(v G5 3

HC T8O 66

mesitylen 1635 C

() Cil
- 3
[y
\_
N
| 0
o=
H
N\
H, N
H,
H,C Tstd
6% 67
M
7 0
X= H,l —N e
¥ H CH,
Scheme (22)

Commercially a vailable mcthyt picolinic or quinolinic acids 69
were reflused in anhydrous methanol with catalytic amount of
concentrated F,80, followed by the addition of anhydrous hydrazine.
The resulting crude hydrazides 70 were allowed to react with a series of
arylisothiocyanates  {Ar-NCS) in  dichloromethanc.  The targeted

. . B . . . 3
aminooxudinzole 71 were conveniently isolated in 78-92% yields ©
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i h N—N
NH
Ol pjeotL, 11,50 N BN A
GO By I A-NCS EEDCI o° X
NH,NH, DCL, rellux
) 8 hr
69 70 71
Scheme (23)

Reactions of 1,3,4-oxadiazoles:

Electrophilic substitution at carbon

The relatively low electron density at carbon, coupled with the
possibility of protonation at nitrogen, makes electrophilic substitution at
carbon difficult. A further problem is acid-catalyzed ring cleavage,
particularly with alkyloxadiazoles. No examples of nitration or
sulphenation of the oxadiazole ring have been teported and attempted
brominations were unsuccessful. A low yield of 2-(2-lfuroyl)-5-phenyl-
1.3, 4-oxadiazole is treated with 2-furoyl chloride in the presence of
trimethylamine ™ .

An alternative general strategy that employs palladium-catalyzed
cross-coupling reactions as the key steps providing access to a wide range
of 2.5-diary] heteropentalenes via a uniform route was presenied.
Palladium-catalyzed cross-coupling reactions of various heterapenta-
lene derivatives have been well documented although this application o

o : 3
the synthesis of heteropentalene remains unexplored ! ",
'-'.‘,\
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Examples of 2.3-diarylfurans. N-methylpyrroles, 1,3- thiazoles,
i 3-oxazoles, 1.3.4-thiadiazoles and [.3,4-oxadiazoles 72 were prepared

B8 srotocol of couplings

in 63-93% isolated yields following the Suzuki
of iodobenzene with the corresponding 2-thiophene organometailic
rengent 69, thus a general versatile approach to the synthesis of 2,3-
diarylthiophenes. furans, pyrroles. 1.3-o0xa and thiazoles, 1,3.4-oxa and
thiadiazoles was presented. The methodology consists of three steps: {1)
a palladium-catalyzed cross-coupling  reaction (2) a regic-and

. . . . . . ¥
chemoselective bromination and (3) a Suzuki cnuplmg” )

{/ \"j b ag ©mOI%PAPh ), Na,CO, f/ \E
IM] S -

Ar %
69 70
Ar=CH, ++-MeOC H, .4-Br-2-MeQC H,
M =B(OH) . Sn(Bu), .ZnBr
N—N ) Pd(Ph,P), . DMF N—Y
AN raimon, X0 AN
AP XD Dbr 85°C. 3 hr Ar X AT
71 72

1 2 -
X=0,8 Ar=C | Ar=4-McOL 1 .4-CF.CH,

Scheme (24)
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Reaction of nuclephiles at carbon
The attack of a nucleophile at carbon in 73 lcads either to

nucleophilic displacement (path a) or ring cleavage (path b}, the laiter

being the most commeon result.

- d.!
R/Q[]}\K R (O Nu -X RADXNU
73 |[b) T
[['
) +
Jte 5
Nu
73

Scheme (25)

Nucleophilic displacement

Treatment of 2-chloro- (73: X = Cl} or 2-methvlsulphonyl-1.3.4-
oxadiazole with amines. thiourca or azide ion vields the corresponding
2-substituted  oxadiazoles (Nu = NHR or NR'R?, S or Ny
respectively). Conversion into the hydroxyloxadiazole (Nu = OH) fan
oxadinzolin-5-one) is effected using aqueous acid or atkali. A low yield
of the 2-chlore compound (73; X = Cl, R = Ph) is obtained by heating the
corresponding 2-hydroxyoxadiazole in phosphorus oxychlonde with
phosphorus pentachloride. Oxadiazole (73; X = Cl or 80;Me} react wilh

hvdrazine to give 1.E-bis[oxadiazol-l-}'l]-h}'draz.icns”ﬂ:’ :
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Nucleophilic attack with ring cleavage:

The most frequently encountered result of the reaction of 1.3.4-
oxadiazoles with a nucleophile is ring opening to a hydrazine derivatives
75. This may undergo further reaction such as hydrolysis, or cyclization
to a 1.2.4-triczole 79 where X or Nu is an amine group et Alkyl- and
aryl-1,3 4-oxadiazoles 76 undergo acid- or base-catulyzed ring opening in
waler, Susceptibility to hydrolysis increases with solubility. Henc
alkyloxadiazoles ring-open more rcadily than aryloxadiazoles and 2,5-
diaryl-1.3.4-xoadiazoles are fairly stable in dilute acid or alkali at 100
8C. The initial product of hydrolysis is a diacylhydrazine 77 which sufter

further hydrolysis under more vigorous conditions.

& A A
PN N
RA(_} R R i \g/
76 7
: N—N
3
P A N
iy 1
R H 2 ® 1\
R X
78 ;R =H.R.Ar, NHR. 79aiX =1
79 h:X =Ph \
79 ¢ ;X =NHR

Scheme (26)
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The reaction of 1.34-oxadiazoles with ammenia, primary amines

or hvdrazine provides a useful synthesis of 1.2.4-triazoles. In some cases,

the initial ring cleavage product 74 may be isolated. Good vields of

triazoles 79, 79b, and 79¢ are obtained on heating oxadiazoles 76 with

formamide in ethylene glycol %
contrast, 2.5-

to form an s-tetrazine derivative

, with aniline, or with h},dmzme " in

bis(irifluoromethyi)-1.3,4-oxadiazole reacted with hydrazine

B 2 phenyl- 80a and 2.5-diphenyl-1,3,4-

oxadiazole 80b, in either electronic excited states, undergo nucleophilic

atiack by lower MW alcchols to give adducts with ring opening {(paih a)

or undergo cveloclemination (path b) with subsequent formation of o

iriazole ™,
T
—N fle
(L )\ RDH Ph \ a . H
2 r
%) = Ph N ‘\CHU

ga:R =H
B b: R = Ph

2
i
w07

I'h

H

Scheme {27)




Compound 30 was subjected to a substitution reaction with ananisol or a

' . . 1%
benzyl amine to afferd the 1,2 4-triazole compounds §1 4%

N—N

K .
‘ Q Cr-methoxybenzylamin
150 o N
O LN
30 I’

(1L,C)n

Mc;@

gla-R=CH;n=0
gl h:R=H. np=o
g1 C;R=CH3.H=1

N

Scheme (28}

One of the most important methods ot obtaining the 1.2 4-trinzole
system is based on recyelization reactions of | 3. 4-oxadiazoles under

[17-52) that

the action of amines and hydrazines “* . Thus it was found that
4-amino-3-mercapto-S-sustituted- {411)-1.2.4-triazoles were synthesized
by the reaction of S-substituted-1.3.4-oxadiazoles-2-thione with
hydrazine hydrate in refluxing water eh
n-butanol or dioxin ©*? for 3-4 h with hydrogen sulphide evolution. It has
been found that treatment of 5-phenvl-1,3 4-oxadiazele-2-thione 82
with hydrazine hydrate in refluxing n-butanol. until hydrogen sulphide

evolution was finished (48h), affords a benzylearbo hydrazide 83
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identifired by elemental analysis, IR and NMR specira. Treaiment of

compound 83 with phosphorus oxychloride afforded triazole 84"

3
TF"& NN, HO /ﬁ i 1,0 /\ )
I’K\U \:-} rellux 2hr Ph NOt
a2 NHl n NH
+H; 0
_1[25
N—A !
S
P “NT CL r” N ™aH
‘l H 2
NI,
84 83
Scheme (29)

Compound 2-amino-5-(2-phenoxyphenyl)-1,3 4-oxadiazole 85 was

rearanged  to 3-ethoxy-5-(2-phenoxyphenyl)-1.2,4-triazole 86 upon

treatment with ethanolic potassium hydroxide. Acid hydrolysis of 86

provided 5-(2-phenoxyphenyt)-1.2,d-triazole-ones

87,

—

N—-

/
@Lu/\mu
(]

X

n
N )
q(w)\m:t CEENX”
I H
0

KOH ., EtOH 3 HL
———- —_— -
f X i X
86 By

X=N.CLF

Scheme (34)
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Oxadiazolinones 88 undergo ring opening in hot water to form
hydrazinocarboxylic acids (170; R? = OH) which decarboxylate to
acylhydrazines. These acylhydrazines may subsequently attack the ring
of the starting oxadiazole causing cleavage 10 1,5-dicarbinohydrazides.
Oxadiazolinethiones 88b are mote resistant to nucleophilic attack and
thione (88b; R = S-nitro- 2-furyl) is stable in hot water. QOxadiazolinone
{88a; R' = R* = Me)} is converted into the corresponding thione by the

action of phosphorus pentasulphide “%.

;
H /R" H
N—N Ij"N /E—”)\\
[{/&(}AX R{/\U)*x KNS
NHR
8Ba:X=0 89a;X=0 gQ
b:X=§ b:X=5§

Scheme (31)

Ring ¢leavage of oxadiazolines B8 with ammonia, amines or hydrazines
yiclds acyl semicarbavides. Thione (88b; R = 5-nitro-2-furyl} forms
stable salts with amines which, in some cases, suffer ring opening on
heating. 2-Aryloxadiazolinethiones (88b; R = aryl) react with hydraz-

ines RNHNH, to give triazoline thiones 89 ¢
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it is well known that some 1.3.4-oxadiazolium salts cleave to
semicarbazide derivatives in acid medium and converted to 1.2.4-
triazolinone in alkali 7. Acid catalyzed cleavage of 2-aminooxadiazoles
91 generally leads to extensive decomposition. Hydrazine derivatives 93
may be isolated afier heating diamines 92 in hydrochloric acid, whercas

2 S-diamino-1.3.4-oxadiazole is stable in hot 6M hydrochloric acid.

/E—N N—N i
{ .B\H AN A \E[J/ SN

R” "0 . ATHN 07 NH, H
91 92 93
Scheme (32)

Heating aminooxadaizoles 91 with agueous sodium hydroxide
usually resulted in ring cleavage followed by eyclization to triazolinone

94a In a similar manner, 2,5-dianiline-1.3 4-oxadiazole is converted into

the aminotria- zolinone 945 Y,
H
1}'—2\'
2 b
RI/L\‘)\DH g42:R =H g44:R = PhNH ,R="Ph
R

Scheme (33)
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Conversions of 1.3.4-oxadiazoles into 1,2, 4-trajazoles are used for
obtaining both monotriazoles and polytriazoles . Thus recyclization of
compound 95 by using aniline trifluoroacetate, which was prepared in
sitn Trom aniline and teifluoroacetic acid. And heating the mixture at
190°C in o-dichlorobenzene gives 3.4-diphenyl-1,2 4-triazole 96 in 95%,.
The same method was extended to the synthesis of 3.3'- and 4,4'- bridge
linked bistriazoles, precursors of triszol biscarbenes. On  interacting
oxadiazole 95 with 4-phenvicndiamine hvdrochloride in the presence of 2
equiv. sodium acetale in o-dichlorobenzene 4,4"-p-phenvlenebis-1,2.4-
wriazole 97 was m-phenylendiamine dihydrochloride gave only 24%

histriazole 97 (x= m-Ph)

NI..JE\>
Y
B
o R NN %{,
CF,CO0H
t- Chlorobenzen R
I
a6
95 Lo, . . . )
R =Tl B =1, (fﬁlll Bromo-P ("ﬁH-i- methyk|
—I
>
0 NH, XN, EHCL Na(}fﬁ.c N /=N
\ or - | N—N—N L
NIi,xnh, g -Chlorobenzen N/ ==N
X=pCH,m-C N,
a7

Scheme {34)
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Nucleophiliic attack on 1,3.4-oxaadizolium salts occurs under mild
conditions and it is usually followed by ring cleavage. often with
subsequent recyclization to another heterocycle. Typical reaclions are
shown by the trihenyloxadiaaazolium salt 98" With hydrogen sulphide,
salt 98cleaves 1o 1 thioacylhydrazine and with cyclopenta- dienyl anion
ring opening to the hydrazine derivative takes place 99. A sitmilar reaction
occurs with ethyl cyvanoacctate in the presence of triethylamine but the
ring cleavage prouduct was unstable and reacts further to give pyvrazole99
(&2)

2-Amino-3-phenacvl-1,3 4-oxadi- azolium salts rearrange to

imidazolinones in alkali and yield immidazoles on treatment with amines

in liquid ammonia ",
_Ph 0 LD P
—N AJRNH fACCH )“I_N NN
SN G
vh 0" ph - PhCO Nen 1 é N ph
Clo, “HR ] 3 ‘I _
Clo, R CIO,

morphilin or pipredine
RNHNI, o

Ph t*(tu N

X=0or CH,

Scheme (35)
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On heating with benzoic acid. 2-alkoxy-5-phenyl-1.3.4-oxadiazoles
vield 2.5-diphenyl-1.3.4-oxadiazole, The mechanism tor the reaction
probably involves nucleophilic attack by benzoate anion on the initially

formed 3-benzoyl-1,3 4-oxadiazolium benzoate 7,

1.3, 4-oxadiazole nucleosides

1.3 d4-oxadiazolines are of great significance. as shown by their

{64)

growing patent literature as fungicidal and bactericidal agents and

some of them have analgetic, antipynnic, antiphlogestic. paralytic,

[03-64)

anticompulsive, as well as hypnotic, sedative , and anliviral

4971
VI: 1]

activity apainst LI Recently, synthesis of acyelo-nucleosides has

1504

attracted much attention which may result in possible enhancement

of biological activity resuling from the atlachment of carbohydrates to

rr

such heterocyctes 777 | 2,3.4,5,6-Penta-O-acetyl-aldeehvdo-1)-galactose

™ (o give 3-acetyl-5-methyl-2-

2-acetvlhydrazone was reported
(1,2.3,4,5-penta-O-acetyl-D-galactito-pentitol-1-y1)- 1,3, 4-oxadiazoline on
reaction  with - boiling  acetic  anhydride. When  2.3.4,5,6-Penta-0-
aldeehydo-D-galaciose (phenylacetyhydrazone was boiled with acetic

anhydride it afforded apure product 103 after repeated crystailization V.
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'The mechanism of formation of these oxadaizolines propably starts

with introduction of the acetic anhydride molecule into the C=N of the

hydrazone residue (where there are partially positive centers, presumably

the carbon atom antacked by the acetate anion, and the acetv! ion that

becomes attached to the nitrogen atom) 1o give the intermediate 104; this

route is similar to that obtaining for the benzaniline™ and simple ketone

%
hydrazones

L

on reaction

with acetic anhydride. This intermediate 104

then readily loscs an acetic acid.
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Acetylated  and  de-C-acetvlated  carbohydrate  contaiming
polvamides were prepared using low temperature solution polycond-
ensation of 2,34 5-tetra-G-acetylglactareyl dichloride with aromatic ay
well as aliphatic dismines 27,

O-acetylation  of these polyamides o produce hydroxylated
polymers of high viscosity was carried out by  stirring with conc.
ammonia in methanol at room temperature ®7*Y. High molecular weight
poiyhydrazides, which have very interesting solubility behavior, were
prepared by the low temperature solution polvcondensation of

diacyldichlorides with hydrazine hydrate or diacid dihydrazides &5



New copolyhydrazides, which contain spacer geouos consising of
carbohvdraies, methylene groups or aromatic moietics and also having
pendant proups, were synthesized by low temperature  solution
polycomdensation of diacid dihydrazides with diacid  dichlorides in
DMFE. One example of the prepared copolyhydrazides 108 was cyclized
into copoly({ 1,3 4-oxadiazole); which was treated with ammonia for de-O-
acetylation  to give de-O-acetylated  carbohydrate  contuining  co-

B
polyhydrazide **

|/E\ /& ”“n M Hy 2 DME

: _ o
‘) SOC, ¥ Ny
\Q/Y H b
0
it
109
0,
N 1, 11 OAcOAL
X= . |
Dr\LH || OAe

CH

Scheme (39)
Condensation of 2.3 4.3-1etra-O-acctylgalactardiol dichloride 110

with two molar equivalents of phenoxvacetylhydrazine gave a colorless
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prouduct formulated as 2,3,4.5-tetra-O-acetylgalactaric acid bis-

(phenoxyacetyl) hydrazide 111, Dehydration of 111 was cffected with o

solution of thionyl chloride in N, N-dimethylformamide or pyridine, or

with dicvelohexyl carbodiimide in pyridine, to give 1.2.3,4-tetra-0-

acetyl1 4-bis[3-{phenoxymethylen)-1.3, Joxadddiazol-2-vl]-galacto-

tetritol 112 #9

chioride. has also been reported ",

A similar dehvdration of hydrazides, using phosphoryl

CO0| CONHNIICOCT IIDFh
| ——0Ac H——0Ac
AcO—i— | AcO——H
AcQ—=t—H AcO—1— I
Fl——0Ac [HH—1—0:Ac
COXC| CONEHL 'HCDCHIDPh
110 11

(3

"

s
|

l:i’.]:"tl:

=7

=

»

£
— —

112

Scheme (40)

A variety of sugar aroyihydrazones have been prepared and their

acetylation with acetic anhydride has been studied ®*  On attempting

dehydrogenauoen of sugar arvolhydrazones with mercuric oxide, no

change was noted, whereas iodine-mercuric oxide effected the

. 41
reaction ',
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Thus on applying this reagent to (4-acetamidobenzoyl) hydrazone
113, [4-(methexycarbonylibenzoyllhydrazone 114. and (phenylacetyl)
hyvdrazone 115 of penta-O-ncetyl-aldehydo-D-palactose,  crystalline
products were afforded that had been shown to bhe S-substut-Uted 2-
(1,2.3,4,5-penta-O-acetyl-D-galacto-pentitol-1-v1)- 1,3 4-oxadiazoles 116-
118. two hvdrogen atoms being lost during the cyclization. Similar
dehydrogenation of tetre-(-acetvl-aldehydo-L-arabinose

(57

(phenylacetyDhydrazone afforded 119

O |

P>-\-N IXN

CH=N-NHCO-R X\ o
H——OAc N P \=N
AcQ H Aco—— H F—t— (hc

AcQ i AcO——q Aco——H
H—0Ac [F—0Ac  AcO—T—H
CHEUJJ'LC CH.OAC — OAC
b
13 -1135 116 - 118 119

116,118 R=CH,Ph
113; R=CﬁH4NHAGp
HA 116117119 R=CI[,COMe -p

Scheme (41)
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The ¢rud product obtained from 121 by treatment with boiling
acetic anhydride (or beiling acetyl chlonde) had been shown to be a
mixture of diastercoisomers and crystallization of from ethyl acetate gave
a pure product which was assigned the strueture 3-acetyl-5-methyl-2-(D-
galaclo-1,2.3 4. 5-pentaacetoxypentyl)- 1.3, d-oxadiazoline 122. Likewise,
treatment of 123 with beiling acetic anhydnide or acctyl chloride. or
acetic anhydride-zine chloride at room temperature. gave a mixture of
diastereoisomeric 3-acetyl-2-(D-palacto-1,2.3.4.5-penta- acetoxypentyl)-
S5-phenyl-1,3,,4-oxadiazolines 124 and not  the  N-acetyl-N-

41
benzoylhydrazone ',

11
RﬁN"NH}xc AC,Oor AcCl
121

WY
N
A
retlux ,.du;/ Y

__Ci,

0

Fh

i-i;&:}e’

EtOAc R
(22
N
/

EHD
H,NNHB:
m\ N Ac,0; pyridin 100 or _;
120 ti); R/\:Q _,.N.\ ¢, 0! Py . N

N - )
B Ac,Qar AcCl . refux I

AcO! ZnCl . ri. AC

124

Scheme (42)

Oxidation  of  [-galactose  benrzovl-  and  4-subsiituted
benzoylhydrazane acetates 12%a, 125b, 1254 and of [)-arabhinose
benzoylhydrazone 128a with todine-mercuric oxide yielded the expecied
oxadiazoles 126a, 126b,126d and 12Ya. Thus, when penta-O-acetyl-

LY
aldehydo-1)-  galactose benzoylhydrazone ™’



. . . . . 93-
125a was treated with iodine-mercuric oxide. a reagent known ¢

*! {0 convert 1,2-bis(aroylhydrazones) into 1,2 3-triazoles, it afforded a
erystalline product 126a that had an elementary analysis agreeing with
the dehydropenated hydrazone.

The dehydrogenated product was assigned by also spectral data the
structure  126a. namely. 2-([D-galacto-1.2.3.4.5-pentaacetoxypentyl)-3-

i} . . -
U2 The oxidation of saccaride arovihvdrazon

phenyl-1,3.4-oxadiazole
acetate to the corresponding 5-aryl-2-(polvacetoxyalkyl)-1.3.4-oxadiazole
was also successfully applied 10:a) penta-O-acetyl-  aldehydo-D-
galactose 4-tolyl 125b and (p-chlorohenzoy]) hydrazone 125d "1 which
afforded 2-(D-galacto-1,2.3.4.5-pentaacetoxypentyl)-5- (4-tolvl)- and 5-
{4-chlorophenvl}-1,3..d4-oxadizole , respectively. and bjtetra-O-acetyl-
aldchydo-D-arabinose benzoylhydrazene 129a, which gave 3-phenvi-2-

(D-arabino-1,2.3 4-tetraacetyloxybutyl)- 1,3 4-oxadiazale 1302

MO—T—H = Aco—1
AcO——H

——0a AcO——H
L oA ~
~ OAc H— (.}Ac ——ail
™ (He ey
125 126 127

ll

(1 —N—NH—-COR

HCOH
A1

H,G— Ot
Scheme (43)
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The acyclic letraacetate 131, was synthesized unambiguously by
reaction ul'lulr-::-O-acct}fl-aIduhdc}-I.-I‘humnf‘;se{W} with benzoylhydrazine,
was amorphous and had solubility and physical constants similar to those
of amorphous penta-O-acetyl-aldehydo-D-mannose  benzoylhydrazone
133 prepared from penta-O-acetyl-aldehydo-)-mannose ethyl himiaceral
“® by reaction with benzoylhydrazine, but markedly different from those
of 132, Moreover, treatment of authentic sample of 133 with acetic
anhydride and anhydrous zine chloride pave 3-accivl-5-phenyl-2-(1.-
manno-1.2,3.4-tetra-aceloxypentyl)-1.3.4-oxadiazoline 134, Under
similar conditions. the tetraacetate 132 gave after chromatograph
purification  1.2.3.4-tetra-O-actyl-a-L.-rhamnopyranose as &  svrupy

product and 2-methvl-5-phenyl-1,3 4-oxadiazole 1357
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Synthesis of saccharide bis(1.3.4-oxadiazoling) derivative 139 by

-y

using another approach, namely, condensative cyclization . Thus

retluxing 2.3.4,5-tetra-O-acetylgalacraric acid bis(benzoylhydrazide) 1%
136 with triethylorthoformale alforde a product whose speciral and
analytical data are in agrrement with both siructures 139 and 140
arising from the condensation of triethyvlorthoformate with the 1wo
enolic forms of 136 (137 apd 138). and cannot distinguish between

them. However, the mass spectrum  showed, in addition 1o the

molecular ion at m/fe 720, fragment 130 at m/e 535.
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The latter would only be expected from 139, and accordingly. the
product is assigned the structure of the 1,6-bis(2-ethoxy-2,3-dihvdro-3-
phenvl-1,3 4-oxadiazol- 3-y1) derivative of tetra-O-acetylgalactaric acid.

The assignment implies that under the conditions of the reaction the

enolic structure 137 is the predominant existing entity '™,
Ph
I
A H 1§ Ph
=0 ¢ N e Te
H——Ac H—1—0Ac H=1—(¥\c
AcO——11 Actr—1—11 AcOr——11
AcO——H AcO——[1 ™ Ac(O——11
H——()Ac H=1—04c H——("e

—0 Q N. _Ph H.
}li}\ [f : ]rl\\g L\ '
i‘-‘ " n\» Ph
d Ph 136 138

O
137
HC(OE), NC(OEY,
O—™h 0
é %, o EIWI\
B "N’ 0— I’h
=0 /!\\I’N O N
Fi~{—CAc Etd) [
ACQ——H i Ac{%i):—';im
AcO—1—H 1H—0Ac \
B AcO—14
H=—Oc ACO——H I—{—OAc
(=0 ACO—1—H AT
1=‘“\,N~N H——0Ac 0" N
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/ . Ph
O + 1O
_{Ph W
139 141 140

Scheme (46)
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The reaction of 3S-alkyl- and 5-aryl-tetrazoles 142 with
acylehlorides or acid anhydrides atforded the corresponding oxadiazoles

: - 106= 114,
in moderate yields ' :

. Thus, treatment off 3-(polyacetoxvalkyl)
tetrazoles with acetic anhydride or benzoyl chloride, yields 2-methyl-

143 or 2-phenvi-3-(polvacetoxyalkyl}-1.3.4-oxadiazole 133 respectively
(107)

Reaction of 5-(D-gluco-1,2.3.4,5-pentaacetoxypentyDietrazole 1™

with acetic anhydride allorded2-methyl-5-{1)-gluco-1.2,3,4,5-
pentaacetoxypentyl)-1,3.4 oxadiazole 185, and the reaction with benzoyl
chloride produced >-(D-gluco-1.2, 3.4.5-pentaacetoxypentyl)-2-phenyl-
1.3.4-oxadiazole 186.

Similar reactions apphed to 5-([3-galacto-1,2,3.4,5-

butaucetoxypentyl} wtrazole 199

{1

and  S-{L-arabino-1,2,3.4,5-
etraacetoxybutylictrazole gave 2-methyl-5-(D-galacto-1,2,3,4,5-
pentaacetoxypentyl)-1,3,4-oxadinzole 187, 5-(D-galacto-1,2.3,4.5-penta-
acetoxypentyl)-2-phenyl-1,3,4-oxadi- azole "™ 188, 2-methyl-5-(L-
arabino-1,2.3 4-tetra-acetoxybuiyl)-1,3 4-oxadiazole 138 and 2-phenyl-3-

(L-arabino-1.2.3.4-tetra-acctoxybutyl)-1.3.4-oxadiazole 19017
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Acetylation of 191-193 with acetic anhydride in pyridine afforded
the corresponding per-O-acety] derivatives 198-200, On the other hand.
treatment of 198 with boiling acetic anhydride caused its cyvclization
giving the corresponding oxadiazoline formulated as 5-(4-acetamido

phenyl)-3-acetyvl-2-(penta- G-acetyl-D-galactopentitol- 1-y13-1,3 ,4-

oxadinzoline 201 %1
H
M.
r’ H E,N.h}\i
K r,.ﬁ.c fﬂc
‘ N
H h
191 :ﬁ‘ 194 R=d {96 R=a M
192 R= - 197 R=e
193 Ree 193 R=e
Scheme (49)
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Results and Discussion

The combinatorial approach in organic synthesis and the synihesis
of library of compounds become major objectives for various taboratories
around the world in order to search tor biologically active compounds.
Hyvdrazine and its derivatives have attracted much attention because of
the diversity of  compounds and heterocyelic rings that can be formed
from them. The N-arvlglycines such as N-(d-ethoxvphenyl) and N-(4-
butoxy phenylglycines have wvery high  antitubercular  activity'™
in vive, The respective  substituled  arylamines showed  inhibitory
activity  against  tubercle  bacilli in vitro  test, but with  high
toxicity '™, Furthermore. 1.3 4-oxadiazoles and 1,3,4-oxadiszalines can

be fungicidal and bactericidal agents and have analgetic, antipyritic.

antiphlogestic, anticompulsive, paralytic hypnotic and sedative

. hS-AR .. .o . 10
properties’ as well as antiviral activity against HIV™ and

tyrosinase inhibiting effeet''”,
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Sugar N-arvlaminoaceivl hvdrazones (I-1V)

The starting materials  N-aryvlglyein  hydrazides 202 were
synthesived as reported earlier by treating the ethyl esters-N-arylglyc-

inoylesters with hydrazine hyvdrate®™.

Reaction of 4-substituted phenyigiveinoyl hydrazides 202 with
equivalent amounts of D-mannose and D-palactosc. in boiling ethanol
containing catalytic amount of acetic acid gave the respective hydrazones

-1V,

The structures of the synthesized sugar hydrazones were established

by the analvtical and spectral data (IR and 'H NMR).

D-Mannose-N-phenylamino- acetylhydrazone (I).

The colorless condensation product of D-mannose with carbohydr-
azidese gave elemental analysis data that agreed with the molecular
formala C Hz N3Oy which is hydeogen atoms less than that of the
expecied hydrazone . The infrared spectrum of the product showed

C=N absorption at 1604 cm’', and OH absorption at 3365 cm™. The
product was, therefore. assigned the structure of [D-Mannose-N-

phenylamina- acetylhydrazone (1.
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D-Manooose-N-(4-tolylyaminoacetylhydrazone ([1):

‘The analytical data revealed a molecular formula €4kl N3O for I1
The IR spectrum showed an absorption band at 3387 cm”'due to the
hydroxy] groups in addition to a band in the carbonyl frequency region at
1674 cm™ corresponding to amide group.The 'H NMR spectrum of
the hydrazone I1, confirmed the presence of sugar protons in the range 6
3.15-5.70 ppm, the C-1 methine proton as doublet at 7.47 ppm and the
aromatic protons in the region & 6.55-7.55 ppm. Morcover, The
assipnments of which have been based on their chemicat shift
equivalences 1o the assigned structure of other sugar hydrazones.
The C-1 of the sugar residue appeared n the range & 149. 88 ppm and the
carbonylamide group at 8 171.08 ppm.

D-Galactose-N-phenylaminoacetylhydrazone {111):

Condensation of 202 with D-mannose gave also the respective hydrazone
11l The 1R spectrum of [11 showed C=N absorption at 1620 cm™', and OH
absorption ar 3322 cm’' The elemental analvsis gave a value greening

with the molecular formula C,51;3,N,04.

D-Galactose-N-{4-tolyDaminoavetylhydrazone (1V):

Carbohydrazide 202 was alsv allowed to react with D-galactose 10
give the sugar hydrazone 1V. Its elemental analysis agreed with the
motecular formula CisH23N;0, , and it's spectrum showed in addition 10

the C=0 group at 1674 cm™ and OH at 337t cm™,
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-Acctvlated derivatives of sugar N-arvlaminoacetyl-
hvdrazones (V-VII):

Acetylation of sugar N-arylaminoacetylhydrazones LIILIV gave
products whose structures based on the condition of acetylation. Thus,
acetylution of LILIV with acetic anhydride in pyridine at room
temperature afforded colorless crystalline O-acetyl derivatives V-VILI.
7.3 456" -Penta-O-acetyl-1-mannose-N-phenylaminoacetyl-

hydrazone (V)

acetylation of T with acetic anhydride in pynidine afforded a
crystalline product V. It's structure was conclusively confirmed by it's
clemental analysis and it's {R spectrum showed in addition to the QOCN

group at 1675 ¢m’ the acetyl group at 1750 em™.

The '"H NMR spectrum of the acetyl derivatives V showed the O-
acetyl-methyl groups as singlets in the range 6 1.95-2.15 ppm. The C-6
methylene protons appeared as doublet of doublet and multiplets at 4.05
and 4,11 ppm. The rest of the alkyl chain protons appearcd in the range &
4.50-5.40 ppm due to -3, H-4.H-5 and -2 protons followed by the

aromatic protons, and the C-1 methine proton as doublet at & 7.25ppm.,
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2,34 86 -Penta-0O-acetyl-D-mannose-N-(4-toly)aminoacetyl-
hydrazone (V1)

The reaction of the comesponding D-Manooose-N-(4-tolyl) -
aminoacetylhydrazone (I1) with acetic anhydride in pyridine was also
investigated.

Thus IR spectrum of the colorless crystalline product showed a
band at 1751 cm’', due to acetic ester, the amide absorption band at 1661

em™,

27,3 45,6 -Penta-0Q-acetyl-D-galactose-N-(4-tolyDamino-
acetylhydrazone (VIHD:

234" 5" 6" -Penta-O-aceiyl-D-galactose-N-{4-1olyDamino-
acetylhydrazone (VI} was also preponed by reaction the the TV with
acetic anhydride In pyridine at room temperature, IR spectrum showed
two absorption bands in the carbonyl frequency region at 1750 {QAc) and
1670 (C=0).
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EXPERIMENTAL

Melting points were determined with a kelfer block apparatus
and are uncorrected. NMR spectra were recorded on a varian Gemint
200 NMR Spectra at 300 MHz for '"H NMR. Or on a brucker Ac-250
FT spectrometer at 250 MHz for 'H NHR. The progress of thereactions
was monitored by TLC using aluminm silica gel plates 60 F 245,
Llemental unalyses were performed at the Microanalytical data centre at

Faculty of Science.

Sugar N-arylaminoacetyl hvdrazones (I-FV)

General procedure:

Te a well stirred solution of the respective monosaccharid {0.01
mole) in water {Z ml). and glacial acetic acid (0.2 ml} was added the
appropriate N-arylaminoacety! hydrazide 202 (0.01 mol) in etanel (10
ml}. The mixture was heated under reflux for 3 hrs and the resulting
solution was concentrated and left to cool. The precipitate was filterd off

waslied with waler and cthanol, then dried and crystallized form ethanol.



H
o
X
202
X=H,CH,
Ho——11
HO—t—11
1R= I—+—0ll .X=H
1—— Ol
-CH, O
HO——H
HO—1— )
iIR= H——on -X=CH;
H—1— 0l
~CHLOH

49

NH

-1V
[t—— Ol
HO——IT
IMR= jjy——7] -X=H
H——OH
— Ol
H——0ll
HO——H
IVR= po—+—H -X=CH,
H——OH

— OH
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D-Mannosc-N-phenylaminoacetylhydrazone (1):

The molecular formula C Ha N3O,
Melting points 195-197 °C
Yicld: 83.0%:;

IR (KBr) Yae/fem™: 3365 (OM), 1661 (C=0), 1604 (C=N}. '"H NMR
(DMSO-dg}, (8 ppm): 3.55 {m, 2H, H-6', H-6"}, 3.70 {m, 1H, H-5"}, 3.80
(d, 2H, Cl13), 4.05 (m. 2H, -3, H-4, 4.20 {dd, 1H, H-2')4.35 (m, 2L,
20OH), 4.40 (d. TH, O}, 5.20 (d, 11, OH), 5.65 (d, 1H, OH), 5.90 (t, iH,
NH), 6.65 (m, 3H, Ar-3H). 7.15 {m, 2ZH. Ar-2H), 7.40 (d. [H, H-1")
11.20 {s, 1H, NH). Apal, Caicd. For Cj4l1y N3O, C. 51.37; H, 6.64; N,
12.84. FFound: C. 51.05; H. 6.32; N, 13.20%.



3l

D-Manooose-N-(4-tolvlamineacetvlhvdrazone (11):

1 -
N N;Nv mannose
tH
|

The molecular formula CycH3N;0,
Melting poims 210-211"C

Yield: 82.5%.

IR(IKBOY mfem™:3322 (OH), 1661 (C=0), 1620 (C=N). 'H NMR
(DMSO-d), (8 ppm): 2015 (s, 3H, Clls), 3.30 (m, 2H, H-6'H-6"), 3.70
(d, 2H, CHy), 4,04 (m, 1H, H-5"), 4.25 (m, 2H, H-3", H-4"), 4.35 {dd, 1H,
H-2"), 4.45 (d. 1H, Q) 4.50 (d, 1H, OLl), 5.20 {m, 2H. 20H). 5.40 (d,
IH. OH), 5.75(t, LH, NH), 6.50 (m. 21, ArH-3,5), 7.05 (m. 2H, ArH-2,6),
7.40 (d. TH. H-1"% 10.5¢ (s, 1H, NH). Anal. Calcd. For C:HxN:Oy: C,
3278 H.6.78; N, 1231, Found: C, 52.43; H, 6.39; N, 12.35%.
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D-Galactose-N-phenylaminoacetylhydrazone (111):

11

E \/{]]\ N I}-galaglose
Cr N7 R

1l

The molecular formula C|.|i']2|NﬁOﬁ
Melting poimts 179-181 °C
Yield: B1%

IR (KBr)Y,. /em™: 3387 (OH), 1674 (NC0),1605 (C=N). 'H NMR
(DMSO-dy), (& ppm):3.15-3.25 {m. 2H, H-6', H-6"), 3.35 (m, 2H, H-5',
H-4'). 3.40 (dd, 1#, = 5.8 Hz, H-3"), 3.70 (d, 2H, CH2). 3.90 (dd, 1H. H-
2). 4.95 (m, 2H, 20H), 5.15 (d. 1H. OH), 5.20 (d, 1H, OH), 5.70 (d. I H.
OH), 5.95 (. 1H. NH). 6.60 {m, 3H. Ar-31), 7.47 (d, L H, H-1"). 7.65 ( m.
2H. Ar-21). 9.50 (s. 1H. NH). Anal. Caled. For Cy3Hy NoQg: C, 51.37: H,
6.46: N, 12 48. Found: C.51.42: H. 6.18: N. 12.50%.



D-Galactose-N-(d-tolyl}aminoacetylhydrazone (1V):

D)-galactose

The molecular Tormula €5 N5O,
Melting points 183-184 °C
Yield: 78.5%

IR (KBD)Ypo/cm™ 3371 (OH). 1674 (C=0). 1618 (C=N). "1 NMR
(DMSO-dg). (5 ppm): 3.4 (m. 2H, 1-6", H-6"). 3.50 (m. 1H, H-5"). 3.80
(d, 2H. CH,).4.05 (m, L, H-4"). 4.25 (dd. TH, H-3"). 4.28 (dd. 111, 11-2).
440 (d. 111 Ok, 4.50 (m, 2H, 20H). 4.90 (d, 11, ON). 5.40 (d. I11,
OH). 5.75 (1. 1H, NH), 6.50 {m, 2H, Ar-2H). 6.90 (m, 2H. Ar-21). 7.40
(d. TH, H-1, 11.10 (s, 111, NH). Anal.Caled. for CsHaN;0,: C. 52.78;
H, 6.78; W, 1231, FFound: C, 52.51; [, 6.45; N, 12,55%,
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O-Acetvlated  derivatives of sugar N-arvlaminoacetyl-

hvdrazones (V-VII):

General Procedure:

A cold solution of sugar N-arylaminoacetyl hydrazones LIILIV (2
mmol) in dry pyridine (5 ml) was treated with acetic anhydride (5
motl). The reaction mixture was left overnight with occasional shaking. It
was poured onto crushed ice and the separated product was filtered off,
washed repeatedly with water, dried and crvstallized from ethanol-water

mixturc. Cryvstallized from ethanel-water mixiure.

H
~]
©/ y \(l"_H N N ey
HO—t—H AC.Of py I
I O—— 1] : ACO——1H

H=—T0H on cold 14 hr ‘u'l.;;ly:{) —]
He—0H ——(Ac
LILIY \ o
- CILOH -~

-{H, DAL
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2.3 4°,5,6"-Penta-O-acetyl-D-mannose-N-phenylamino-

acetyl-hydrazone (V):

E\/i N
n" o=
AT
AcO——ijl|

H=—t—0DAc
v H—r—0Ac
~C1 lzl:):\l:

The molecular formula C;3HxN;Oy
Melting points 110112 °C;
Yield: 72%;

IR (KBO)Yno/em™: 3450 (NH) 1750 (OAc), 1675 (C=0). 'H NMR
{DMSQ-dg), (8 ppm): 1.95. 2.05, 2.10, 2.14, 2.17 {5s, 15H, SCH;). 4.05
(dd, 1L 2.6 Hz, H-6"), 4.11 (m,{H, H-6"), 4.25 (d, 2H, CH,}.4.50 (m, "H,
H-5"), 4.60 (m, 1H, H-4"), 5.15 (dd, tH, H-3), 5.50 (dd. |H, H-2"), 7.05
(d, 1H, H-1"), 7.20 (m, 3H, Ar-3H), 7.45 (m. 2F, Ar-2H), 9.80 (s, 1H,
NH}. Anal. Caled. For CyyH+N2Oyy: C, 54.04; H, 5.09; N, 7.88. Found;
C, 54.30; H, 5.10; N, 7.52%.
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2',3'.4',5",6',-Penta-O-acetyl-D-mannose-N-(4-tolyJaminoacetyl-

N N
d H" S p—j
AL ——1

hydrazone (VI1):

Acy——1|
H=—As
H—— (A
vl e
-CHLOAC

The molecular formula CasHaN3Oyy
Melting points 118-119 °C;
Yield: 79.0%;

IR (KBR)Y,./en’'s 3440 (NH), 1751 (OAc), 1661 {(C=0). 'H NMR
{DMSO-dg), (6 ppm): 1.80, 1.89, 1.92, 1.98, 2.05, 2.15 (65, 1811, 6CHy),
4.07 (dd, 1H, H-6"), 4.11 (m, IH, H-5"), 4.20 (d, 2H, Cll3), 5.10 (m, 1H,
H-4"), 5.15 (1, 1H. H-3%), 5.33 (1, 1H, H-2, 7.15 (d. 1H, H-1", 7.20 (d,
2H. Ar-2H), 7.45 (d, 2H, Ar-2H), 11.40 {(s. 1H. NH). Anal. Caled. For
CasHagN; Oy, C, 54.85: H, 5.33: N, 7.67. Found: C. 54.70; F, 4.95; N,
7.60%.
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2'3 4" 56' -Penta-Q-acetyl-D-galactose-N-(4-tolyljumino-

acetylhydrazone {VII):

P
N N
?i" > r—H
H——O0Ac
At O—— |1

AcO—H
H——0DAc
vl —CH. (A

The molecular formula CasHlsN3 Oy,
Melting points 112-114 °C:
Yield: 77.0%,

IR (KBH)Y pav/em-1: 1670 (C=0), 1750 (OAc). 'H NMR (DMSO-d,), (5
ppm}y 193, 2.05, 2.14, 2.17 (5s, 15H, 5CHs), 4.05 (dd, 11, 11-6"), 4.11
{m, TH, H-6"), 4.25 (d, 2H, , CH;), 4.50 (m, 1H, H-5", 4.60 {m, 1H, H-
4, 5.15 (dd, 1H, H-3", 5.50 (dd, IH, I = 2.4 Hz, CHy), 7.05 (d, 11[, H-
1), 7.20 (m. 3H, Ar-3H), 7.45 (m, 2H, Ar-2H}. 9.80 (s, 1H, NH). Anal.
Cale. for CasHyoN3; Oy C, 54.85: H, 5.33; N, 7.67. Found: C. 54.80; H,
5.30; N, 7.78%.
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