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AW Waluzia. (2552) NIIFIUATIZHEIT0UNUS 1,3,4-oxadiazole TIANYUNUAT
duniy 2 uaz 5. USygniwus .. (10d). njanwy: Judiadineay uninmaues
UATUNTI LI, AAZNTINNIAILAN: JTIBANEAT113E]

7. gHwN Fouzna, 794mannd as. gmanwal Jrsganins.

msﬁnmf?’lﬁé’amezﬁmiﬂsznau‘lumju 2-amino-5-substituted-1,3,4-oxadi-  azoles
(2a-j) waz 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-h) miag‘ﬁuﬁ{ 2-amino-5-substituted-
1,3,4-oxadiazoles §9.AT1zHaNU[A31 oxidative cyclization madmg‘ﬁuﬁ( semicarbazones (1a-
j) latld lead tetraacetate lasauwus 2a-h ﬁwmuﬁﬁmm 5 1ilung aryl uazauWus 2i,
2j \uny indolyl uaz pyridyl @WEGL Nﬁ@ﬁmsﬁﬁﬁ%gmuﬁﬁ@‘mmm 4 A Senazvaq
Nﬁmﬁmgﬁmﬂmwmsﬁﬁ%gLmuﬁﬁ@mmm 2' nMIdIATMzRauWUS 2-ethyl-5-substituted-
1,34-oxadiazoles 1#a1nUfA381 cyclization V898138 NUT hydrazide  (3a-h) lu triethyl
orthopropanoate lasaunus 4a-d ﬁﬂnguﬁﬁ@‘hme 5.iuny aryl ayWut de, 4f 1uny
indolyl ~ uazauwus 4g, 4h Huny pyridyl JowazvesmIHAaAMAagluIzAULIUNAN9
WAAAREILa TR L ﬁﬂﬁu“%qﬂ%ﬁ@mmﬂﬁamaé’mﬁmuﬂmﬂﬁﬂ BWIDNNITANNAN LAz
Agatlanainlaslddayamesinlnialadl UV, IR, "H NMR, °C NMR uaz MS)
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Jintana Phatthanawet. (2009). Synthesis of 2,5-disubstituted-1,3,4-oxadiazole
derivatives. Master thesis, M.Sc. (Chemistry). Bangkok: Graduate School,
Srinakharinwirot University. Advisor Committee: Asst. Prof. Dr.Sunan Chainakul,

Assoc. Prof. Dr.Supaluk Prachayasittikul.

The study reports a series of 2-amino-5-disubstituted-1,3,4-oxadiazoles (2a-j) and 2-
ethyl-5-disubstituted-1,3,4-oxadiazoles (4a-h) have been synthesized. 2-Amino-5-substituted-
1,3,4-oxadiazoles were prepared by oxidative cyclization of semicarbazone analogues (1a-j)
using lead tetraacetate.The substituent at C-5 of compounds 2a-h, 2i and 2j were aryl, indolyl
and pyridyl groups, respectively. The 4' substituted products were obtained in better yield
than the 2' substituted products. Synthesis of 2-ethyl-5-substituted-1,3,4-oxadiazoles were
carrided out by cyclization of hydrazide analogues (3a-h) in the presence of triethyl
orthopropanoate, gave the products in moderate yields. Compounds 4a-d, 4e-f and 4g-h
contained the aryl, indolyl and pyridyl groups at C-5 of the molecules, respectively.The final
products were purified by column chromatography or recrystallization. Structures of the
compounds were elucidated by analysis of spectroscopic data (UV, IR, 1H NMR, 130 NMR
and MS).
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4
Unn 1
LN
NANRI
u
8171U32nau 1,3 4-oxadiazole (uanstsznavianalsloadnilaseadnadulg

FURRDY 1QUEILRUIN 1 T0zaaNTaI0aNTIanLasEILRUIN 3, 4 Nazaauuad

Tulasian aglwa aalasIasng

Zl-h
Zw

/=
RN

auWuTvaIa15Uznay 1,34-oxadiazole ug1sidgniniedinand
AAINAANEY  balA miﬁﬁqw‘ﬁgﬁwmﬁyaqaﬂ (antitumor) LT 5-(1-(4-chlorophenyl)-4-
hydroxy-1Hpyrazole-3-yl)-2-phenylamino-1,3,4-oxadiazole (1) i & & 5-(1-(4-chloro-
phenyl) -4-hydroxy-1H pyrazole-3-yl)-2-phenyl-1,3,4-oxadiazole (2) Ltamqw%;{fuﬂ”'a
LIaaNLSITR leukaemia, non-small cell lung cancer, colon cancer, CNS cancer,
melanoma, ovarian cancer, renal cancer, pro- state cancer W8z brest cancer
uaﬂmﬂﬁ”{l’aLLa@mﬂ‘ETéT’m"L’s%'aﬁué‘mau% (hepatitis-C virus (HCV)) (Rostom; et al.
2003. 959-974) g@lﬂﬂ‘id&%”m ganwlsznay 1

Cl Cl
€)) (2)

k3
€ o A

o € . Aa = v o o
Awdsznay 1 a’]ia%W%ﬁ 1,3,4-oxadiazole Vl&lf]“/lﬁ@n%l)%adaﬂLLaz(ﬂ']%vL'J'ia(mJ

[ )
antRuD



miﬁﬁqw?ﬁfﬁﬁuﬁ;a%w (antimicrobial) L T% 2-[[a-(benzoyloxy)-a-phenyl acetyl]
amino]-5-(4-methoxyphenyl)-1,3,4-oxadiazole (3a), 2-[[a-(4-methoxy benzoyl oxy)-o-
phenylacetyllamino]-5-(4-methoxyphenyl)-1,3,4-oxadiazole ~ (3b),  2-[[a-(4-methyl
benzoyloxy)-a-phenylacetylJamino]-5-(4-methoxyphenyl)-1,3,4-oxadiazole  (3c),2-[[0-
(4-nitrobenzoyloxy)-a-methylacetyllJamino]-5-(4-methoxy phenyl)-1,3,4-oxadiazole
(3d) lapansiszney 3a 3b uaz 3d LL&@GQﬂ?ﬁW%LLUﬂﬁL’%fﬂawﬁ'uﬁf Staphylococcus
aureus ATCC 6538 &1ua13Usznay 3c LL&@JQﬂ?@Tﬁ%LLUﬂﬁSMWuﬁuﬁf
Staphylococcus epidermidis ATCC 12228 ( Kocabalkanli; et al. 2001: 975-579) 813
2-(2-{4-[5-(2,3-dichlorophenyl)[1,3,4]oxadiazol-2-yl]-phenoxy} ethyl)-5-ethyl pyridine
(4) uway 2-(2-{4-[5-(2,4-dichlorophenyl) [1,3,4] oxadiazol-2-yl]-phenoxy}ethyl)-5-
ethylpyridine (5) LLﬁ@Gf]Vl%T’]% Bacillus substilis, Escherichia coli, Pseudomonas
fluorescens, Xanthomonas campestris, Xanthomonas oryzae LL&:LLamqw%{@Tﬁu
Aspergillus niger, Aspergillus flavus, Fusarium oxysporum, Trichoderma sp.,
Fusarium monaliforme, Penicillum sp. (Gaonkar; et al. 2006 : 841-846) uanmnftﬂ'a
WU 2-amino-5-(1-naphthyl oxymethyl)-1,3,4-oxadiazole (6) L8 2-amino-5-(2-
naphthyl oxymethyl)-1,3,4-oxadiazole (7) LLaNQﬂ%"@Tﬁu S. aureus ATCC 25923,
E.coli ATCC 25922, Pseudomonas aeruginosa ATCC 27853, Candida albicans
ATCC 90028, Candida krusei ATCC 6258, Candida parapsilosis ATCC 22018
( Sahin; et al. 2002: 539-542) g@ﬂmda%a aynwdsznay 2

3a) R = phenyl R' = phenyl

(3a)

@ )\ CH O\ /R (3b) R = phenyl R' = p-methoxyphenyl
(3c) R = phenyl R' = p-methylphenyl
(3d) R = methyl R' = p-nitrophenyl

@)

¢ Y f
O I O L
N/ (@] N/ O Cl
(4) (5)

o ia Lo
nUsznay 2 ayWus 1,3,4-oxadiazole NNONTAUINTN



o9 iy T
O\/ko)\NHZ © ko)\NHz
®) @

o i Lo
nwUsznay 2 (da) aywus 1,3,4-oxadiazole NiINTAUINTN

NI qNBEIWNNIENLEY (anti-inflammatory) LA 2-[5-(3-methoxyphenyl)-
1,3,4-oxadiazol-2-yl]-4-nitro- 1TH-indole (8a), 2-[5-(2-chloropyridin-3-yl)-1,3,4-oxadiazol
-2-yl]-4-nitro-1H-indole  (8b), 2-[5-(2-chlorophenyl)-1,3,4-oxadiazol-2-yl]-6-nitro-1H-
indole (8c), 2-{5-(4-fluorophenyl)vinyl]-1,3,4-oxadiazol-2-yl}-6-nitro- 1H-indole (8d), 2-
[5-(2-chlorophenyl)-1,3,4-oxadiazol-2-yl]-5-nitro- 1H-indole  (8e), 2-{5-[2-(4-fluorophe
nyl)vinyl]-1,3,4-oxadiazol-2-yl}-7-nitro-1H-indole  (8f) I@Ua@mmiuamﬁ’lluﬁkb

(Narayana; et al. 2005: 4638-4644) g@]ﬂﬂidﬁ%ﬁd asnwdsznay 3

(8a) 4-nitro Ar = m-methoxyphenyl
= /Noz (8b) 4-nitro  Ar = 2-chloro-3-pyridyl
A | N | 2_':' (8¢c) 6-nitro Ar = o-chlorophenyl
H o A (8d) 6-nitro  Ar = 2-(p-fluorophenyl)vinyl
) (8e) 5-nitro Ar = o-chlorophenyl
(8f) 7-nitro  Ar = 2-(p-fluorophenyl)vinyl

[ { qu a
mwilsznau 3 miagwuﬁ( 1,3,4-oxadiazole NNYNTENWNIIANLEL

awsﬁﬁqw§ﬁmms%’n (anticovulsant) laun 2-amino-5-(2-benzyl thiophenyl)-
1,3,4-oxadiazole (9a), 2-amino-5-(2-(4-fluorobenzylthio)phenyl)-1,3,4-oxadiazole (9b)
(Zarghi; et al. 2005: 3126-3129) 2-methylthio-5-(2-benzylthiophenyl)-1,3,4-
oxadiazole (10) W&y 2-amino-5-[2-(2-fluorophenoxy)phenyl]-1,3,4-oxadiazole (11)

(Almasirad; et al. 2004:6057-6059) gmﬂm\‘ia%ﬁd aanwdsznay 4



F
(9a) (9b)
N—N N—N
I\

(10) (1)

€ o o

nWUsznay 4 auWus 1,3 4-oxadiazole NANNTEUNNTE

aﬂiﬁﬁQﬂﬁﬁﬂuﬂﬁiL%ﬁﬂaﬁﬁ histamine Hs-receptor b@kA 3-(1H-imidazol-4-yl)
propyl-4-(5-methyl-1,3,4-oxadiazol-2-yl)phenyl ether (12) (Grabmann; et al. 2002:

367-378) g@lﬂmm%’w N wisznay 5

N—N

/A
o

AMwisenay 5 gmﬂmaaﬁ”ﬁwaa 3-(1H-imidazol-4-yl) propyl-4-(5-methyl-1,3,4-

oxadiazol-2-yl) phenyl ether



ININLINUNNTILILLAWINRITUIENO Y 2,5-disubstituted-1,3,4-oxadiazoles

A \ Ad o . & ' . A £ a A \ o eda
N %HLLV]%V]W@]’]LL%%G 2 Lllu%%l amino ANITNWNTINIANNRIINNARL a'ﬂ%au‘:wuﬁﬂw

=
3l
wiunundunis 2 1w aliphatic hydrocarbon figf@nwnAautnaias dulnajiiu

[
o o vAa

= AaA . A . o K [ &
nmsandngunuiiiduny aryl aanugIdpdsaulalunidaanzv 2,5-
disubstituted-1,3,4-oxadiazoles  iflajununiduniis 2 1ung amino uaz ethyl

A o A A ' a £ a
LN al%ﬂ@ﬂﬂidai’mﬂ%a’mﬁm HNAINIZNUONINNTININ

ﬂ']'\&l&j\‘lﬂ&l'\ HKi] B\‘lﬂ'\“i?)"iq]’ﬂ
1. Lﬁaﬁﬂwﬁ‘%msé’amezﬁmsﬂszﬂaumlmjﬁu‘flumsﬂizﬂau 2,5-
disubstituted-1,3,4-oxadiazoles

2. ATz lassgsvasnaanmwnn lelaslsinaianesinlnialail

ANNEIAVDINITIVY

1. ldastsznavlunga 2 5-disubstituted-1,3 4-oxadiazoles fimnaindgn
NITININ

2. VLGTaa@TﬂamﬁLﬁmﬁ'umﬁmaamiﬂizﬂau 2,5-disubstituted-1,3,4-

oxadiazoles

?llﬂﬂl?l@l?.lﬂﬂﬂ']‘ia';fﬂ

1. NMIFUATIRAENTARAUT 2-amino-5-disubstituted-1,3 4-oxadiazoles 1%
U381 oxidative cyclization maamgﬁuﬁf semicarbazone iU lead tetraacetate o<
aaudasnnitvas Inmunanula tafia uazlann (Kocabalkanli; Ates; & Otiik.
2001: 975-979) QIRNNNT

Q 9 CH,CH_OH —
R=C—H + HN—HN—C—NH R~ NTNASNH,
2 2 reflux N
o)
Pb(OAC),
CH,_CH_OH
3 2



R= 2'-methoxyphenyl, 4'-methoxyphenyl
2'-bromophenyl, 4'-bromophenyl
2'-nitrophenyl, 4'-nitrophenyl
2'-hydroxyphenyl,  4'-hydroxyphenyl
indol-3'-yl, 1'-methylpyrrol-2'-yl

2. MIFUATIERAITOUNUT 2-ethyl-5-disubstituted-1,3,4-oxadiazoles 1%
mg‘ﬁuﬁf ester #38 benzoyl chloride ¥UAT81NU hydrazine hydrate wazvindfjizen
cyclization a8l triethyl  orthopropanoate TIaaUUaI91N ATVDILNTUUNY LAZA

'5;%6] (Grabmam; et al. 2002: 367-378) AIRNNTT

Q CH,CH,OH 9
R—C—O—CH -CH + HN—NH-HO —2 2 5 ol
2 3 2 22 reflux RTCTNHTNH,
or
o) reflux | CH_CH_C(OC_H.)
1 3 2 2 53
R—C—O—CH3

or
/N
o A

I
R—=C—Cl

R = phenyl, 2'-hydroxyphenyl
2'-chlorophenyl, 4'-chlorophenyl
indol-2'"-yl, indol-3'-yl methyl
pyridin-2'-yl, pyridin-3'-yl



RNANT LANE
1. EDs, (median effective dose) Aa AnanuLduduaasznsilalunInasad
A o vo ed & ' & A 2] ! a \ & A a o
nilddainioslilungunasssaoiduaimiavesnguaiugu Swiodu Sadniu
gaflansu (mg/kg)
2. Glg, (median growth inhibitory concentration) fa @1ANLTNTUVBIANT
A o & a Aa ea & '
nlflummassusasmsdugimaaigidulaveasasninoslilundunasaaand
\duamibivainguatugu dnodululasluaad um)
3. LDy, (median lethal dose) fia fuSunaansiltlunmmasainyinliiaas
| & ! < ~ ' .
ndsslilungunasasaeiduaimilizaanguaivgu i lulasluams M)
4. MIC (minimium inhibitory concentration ) fa Gi’]ﬂ’;']&llﬁ&l‘ﬁuﬂ%mm@ﬁq&]
A A o & A \ ed & \ A ,
vaanIflgluminaassfiugaimsdussniasinoaanidos lilunganasas Gnsiae
Huwlulasnsudedadaas (ug/mL)
5. TGI (total growth inhibitory concentration) fa  anudNTwpeIUTIm
A o & a a o‘d‘ n‘l» 1 A ] |
sIfuaasnsdusIMuatydvlavesaasnitos lilungunaass Iwisdulalas
Tuaa3(uM)
6. MES (maximal electroshock) fia USunanIzua WiNyinlizaTnaaas
mmﬂm’%wﬁwaamjwmqu s dwdin (Hz), Aaduanuds (mA) uaziuf (s)



UNN 2

Aac A A L
LDNAIFLLASITNIIANLINAIYDY
N1339eINYITBINUNITILATITHORNKE 2D 1,3,4-0xadiazoles

gmauamuﬁuq (Hughes; et al. 2008. 4896-4899) l@ANBINNTAILATIZA 51,34~
oxadiazole-2-yl]-N-aryl-4,6-pyrimidine ~ (16) I@Uﬁwamgﬁuf ester (13) w1vihdfnIeny
hydrazine uazviujfTendeduniaaiuanddnliaywus hydrazide (15) \Wavind §Agen

cyclization 18 tosyl chloride TANGaAIMMAIN WL T=NBL 6

BnO BnO
D\ NH_NH» H_O D\
NH O NH O
c CH,CH_OH cl
7 =~ —
N | OCH, reflux N | NH—NH,
N S
N~ "NH N~ "NH
2 2
(13) (14)
EDCI, DMF
RCO_H
2
BnO BnO

/\ i NH  N—N TSCl, ELN j\
R - 3

Nk)ro)\R DCM r\fr‘\NH—NH R

SN SN ,

AMwUsznay 6 MIFILATNZR 5-[1,3,4-xadiazole-2-yl]-N-aryl-4,6-pyrimidine (16) lag/ld

tosyl chloride

VIO LaTAUAKY (Barradas; et al. 2008. 2468-2474) l@AnmnisssiaTzd 5-

halophenyl-2-(1,2-O-isopropylidene- & -D-xylo-tetrafuranosyl)-1,3,4-oxadiazoles (19a-f) Tagsin



1,2-O-isopropylidene- & -D-xylopentadialdo-1,4-furanose  (17)  ¥1¥iNUfN3811y benzoyl

hydrazines VL@Tm&Wuf hydrazone (18) ¥131¥1NUfjN381 cyclization é28 PIDA aan1wysznay 7

O_
OH R)J\ NH X
benzoyl hydrazine OH
oO
THF O
»»CH Q
3 CH,

H.C
3 H.C
3
(7) (18)
PIDA
CH_OH
3
R
N4<

H3C

(19)

(19a) R = o-chlorophenyl  (19b) R = o-bromophenyl
(19¢) R = m-chlorophenyl (19d) R = m-bromophenyl
(19e) R = p-chlorophenyl  (19f) R = p-bromophenyl

AMNWUITNEY 7 MIFIATIZA 5-halophenyl-2-(1,2-O-isopropylidene- & -D-xylo-tetrafuranosyl)-
1,3,4-oxadiazoles (19a-f)

ﬂ’ﬁagﬂ 819N WazUILn (Gavrilyuk; Lough; & Batey. 2008: 4746-4749) la@nwng
§9LA312% 5-substituted-2-arylamino  1,3,4-oxadiazole (22) a1NN13¥NUJA381 cyclization
aq,ﬂ'uf acylthiosemicarbazide (21) @28 HgCl, uazladnu11fA381 one-pot 284 Boc-
protected amino acid hydrazines (20) lanaanuad N-Boc-protected-5-substituted-2-arylamino-

1,3,4-oxadiazole (23) asnwdsznay 8



10

R R S =
H ArNCS, CH Cl, H A
BOC\N)ﬁ“/N\NH BOC\N)\[(N\N)J\N AN
H 2 rt, 20 min H H H
O 0
(20) (21)
1.20% TFA/CH.CI,
rt, 15 h
2. HgCl_, Et N, CH_CN
2 3 3
rt, 12 h
N—N = .
I\ ;
HN X
2 \KQO)\N
H
R
(22)
R 1. AINCS, CH.CI,
H rt, 20 min N—N “
Boc < N« / »\ —R'
H NH, Boc/HN\%O N A
o 2. HgCl, Et.N, CH_CN N
i, 12 h R
(20) (23)

AMWUsznay 8 MIFILATZR 5-substituted-2-arylamino-1,3,4-oxadiazole (22) wae Boc-

protected-5-substituted-2-arylamino-1,3,4-oxadiazole (23)

34 uazAudng (Jin; et al. 2008: 7373-7380) ladnwnUfATENIFILATIZR 4-(5-
phenyl-1,3,4-oxadiazole-2-yl) phenol (26) lag¥ini§Ai3en cyclization N'-benzoyl-4-

hydroxybenzo hydrazide (25) @28 SOCI, a3n1wisznay 9
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(0]
N BzCl
H pyridine
HO
(24) (25)
SOCI
2
N—N
/N
(0]
HO
(26)

MWUITNaY 9 MIFILATIZA 4-(5-phenyl-1,3,4-oxadiazole-2-yl) phenol (26)

lsanAaLanuazunyans (Rostamizadeh, & Ghamkhar. 2008: 639-642) la@nun
U7 A%81n1389LA129 2,5-disubstituted-1,3,4-oxadiazole (29a-r) laaiin acid hydrazide (27) i
U7A381NU benzoyl chloride (28) wazvinUfjfisen cyclization 6868 phosphorus pentoxide 19

AMwdsznay 10

T s A pee
R™ N2 TR e oH CN RAO)\R.
(27) (28) (29)

(29a) R = phenyl R' = phenyl (29j) R = phenyl R' = 2,4-dichlorophenyl
(29b) R = phenyl R' = p-nitrophenyl (29k) R = p-chlorophenyl R' = phenyl
(29¢) R = phenyl R' = p-chlorophenyl  (291) R = p-chlorophenyl R' = p-chlorophenyl
(29d) R = phenyl R'= p-bromophenyl (29m) R = p-chlorophenyl R' = p-methylphenyl
(29e) R = phenyl R' = p-methylphenyl (29n) R = p-chlorophenyl R' = p-nitrophenyl
(29f) R = phenyl R'= p-methoxyphenyl (290) R = methyl R' = phenyl
(29g9) R = phenyl R' = furyl (29p) R = methyl R' = p-nitrophenyl
(29h) R = phenyl R'= m-nitrophenyl (299) R = phenyl R' = methyl
(29i) R = phenyl R' = o-nitrophenyl (29r) R = phenyl R' = 2,4-dinitrophenyl

AMwUszNaY 10 NNIFILATITH 2,5-disubstituted-1,3-4-oxadiazole (29a-r) laeld phosphorus

pentoxide
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5 unzaudng (Liu; et al. 2008: 3632-3640) lddnsnIdaanzRaunus 5-3,4,5-

trimethoxyphenyl)-1,3,4-oxadiazole-2-thiol (34) laavinU§i3en cyclization &3 3,4,5-trimethoxy

phenyl hydrazide (33) @2& carbon disulphide a4n1Wlsznay 11

(0]
HO
OH
+ (CH)).SO
HO 32
OH
(30)
(0]
H CO
3 NH—NH
2
HsCO
OCH
3
(33)
KOH, CS
C H OH
25
reflux, 6 h
N
H3CO O)\SH
H CO
3
OCH
3
(34)

10% NaOH

35% HCI

NH_NHe H O
22 2

CH_OH
3

reflux

H CO
3 OH
H CO
3
OCH
3
(31)
CH30H
0,
98% HZSO4
reflux
(0]
H CO
3 OCH
H CO
3
OCH

(32)

Mwisznay 11 MISFILATIER 5-(3,4,5-trimethoxyphenyl)-1,3,4-oxadiazole-2-thiol (34)

v ua1ls uazAuane (Bhandari; et al. 2008: 1822-1831) la@nwin1IFsLATIZH S-

substituted phenacyl-1,3,4-oxadiazole (39a-h) I@sﬁwagﬁuﬁ hydrazide (37) ¥inUjn3en

cyclization @78 carbon disulphide Ihnaan sl 5-[2-(2,6-dichloroanilino)benzyl]2-mercapto-

1,3,4-oxadiazole (38) waviNU])N3816anY substituted acetophenones @3N Wusznay 12
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C/OH /OC H /NH NH
NH CH CH OH NH NH H O

cl cl
\©/ conc. H so \©/ CH ,CH,OH \©/
(36)

(35) (37)
CS,, KOH

CH_CH_OH
3 2

1l —
e N—N

—N
\ X N\
R CH
@f\< )\ P@ 3 | - R ©f\40)\SH
- NH
(39)

pyridine, reflux Cl- i cl

(39a) R = 4-nitrophenacyl (39b) R = 3-methoxyphenacyl
(39¢) R = 3,4-dimethoxyphenacyl (39d) R = 3,4-dichlorophenacyl
(39e) R = 4-hydroxyphenacyl (39f) R = 3-nitrophenacyl
(39g) R = 4-bromophenacyl (39h) R = 3-hydroxyphenacyl

Mwisznay 12 MIdalATzRaWus S-substituted phenacyl-1,3 4-oxadiazole (39a-h)

lag/l carbon disulphide

IWaTn#ians wazInINN (Polshettiwar; & Varma. 2008: 879-883) la@nunIaaLaszh
auWus 1,3 4-oxadiazole  (42) ﬁiﬁmﬂﬂﬁiﬁﬁﬂﬁﬁ%mizmwamgﬁuﬁ‘ hydrazide (40) AU

orthoester (41) laeld solid support Nafion® NR50 114 microwave aanwysznay 13

(0] \ . ® N—N
Nafion™ NR50
M R\_0O PN

microwave

Y

(40) (41) (42)
R = phenyl, p-fluorophenyl, p-methylphenyl,
2-furyl, 2-thienyl, 4-pyridyl
R' = H, ethyl, phenyl

nwisznay 13 MIsATzRaRUT 1,3,4-oxadiazole (42) lawld solid support Nafion®

NR50 1% microwave
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8 L7 AW (Liu; Zhao; & Huang. 2007: 303-315) l@ANEINNITRILATIER 2,5-bis-(4-
bromophenyl)-[1,3,4] oxadiazole (46) laul® 4-bromobenzohydrazide (44) viufA3u1ny 4-
bromobenzoyl chloride VL@TmM’uE N,N"bis(4-bromophenyl)-[1,3,4]oxadiazole  (45) Laz¥in

Ufn38 cyclization lagl® phosphorus oxychloride asnwisznay 14

0 0
E;r4<j>fc—ocH3 H,NNH_» H,0 Br@g—NH—NH
—_— 2

CH3OH, reflux

(43) (44) o
o
Br
pyridine
N—N
7\ POCI, 9 (I?
Br@o@*Br - g C—NH—NH—COBr
reflux
(46) (45)

AMWUIZNBY 14 NNIRILATIZH 2,5-bis-(4-bromophenyl)-[1,3,4] oxadiazole (46) lauld

phosphorus oxychloride

o101y uazAnSue (Dabir; et al. 2006 6983-6986) l@ANHINITFILAIIZA 2,5-
disubstituted 1,3,4-oxadiazole (49a-t ) ﬁ"l,é'fmﬂmiﬁﬁﬂﬁﬁ%mnmwmgﬁuf hydrazide (47)
AU aromatic aldehyde (48)1@81‘7? ceric ammonium nitrate (CAN) ludichloromethane

asnwisznay 15

R (IC?) NH =NH  + R ('c)': Pk /E_B\
2 CH2CI2, (dry) R 0] R'
(47) (48) (49)

(49a) R = phenyl R'= phenyl (49k) R = p-chlorophenyl R' = phenyl
(49b) R = phenyl R'= p-nitrophenyl (491 ) R = 4-pyridyl R'= phenyl

(49¢) R = phenyl R'= m-nitrophenyl (49m) R =4-pyridyl R'= p-nitrophenyl
(49d) R = phenyl R'= p-chlorophenyl (49n) R = 4-pyridyl R'= m-nitrophenyl
(49e) R = phenyl R'= p-methyphenyl (490) R = 4-pyridyl R'= p-chlorophenyl
(49f ) R = phenyl R'= p-methoxyphenyl (49p) R = 4-pyridyl R'= p-methyphenyl

nwiliznay 15 MIFuAMRauius 2,5-disubstituted-1,3,4-oxadiazole (49a-t) lauld

ceric ammomium nitrate
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(499) R = phenyl R = 2-furyl (499) R = 4-pyridyl R'= p-methoxyphenyl
(49h) R = phenyl R'= 3-pyridyl (49r) R = 4-pyridyl R'= o-hydroxyphenyl

(49i) R = phenyl R
(49j ) R = phenyl R

2,3-dichlorophenyl (49s) R = p-chlorophenyl R' = p-nitrophenyl

ethyl (49t) R = p-chlorophenyl R' = n-propyl

nwisznay 15 (da) NIsaATIzRauRUT 2,5-disubstituted-1,3,4-oxadiazole (49a-t) lapld

ceric ammomium nitrate

imuA1s 13 uazwayail (Gaonkar; Rai; & Prabnuswamy. 2006: 841-846) l@dnin
ANIRILATIZH 2-{4-[2-(5-ethylpyridin-2-yl)ethyoxy]phenyl}-5-substituted-1,3,4-oxadiazoles
derivatives (56a-k) lagi3u91n M3LaSe ester (51) 37N aromatic acid (50) L&KW
U§f3011U hydrazine hydrate (52) l@W&an™M aroylhydrazine (53) Siathans (53) ¥
U§ %0110 4-[2-(5-ethylpyridyl) ethoxy] benzaldehyde(54) lanaanmusi aroyl hydrazone (55)

181l 73N oxidative cyclization lagld chloramine-T asnwisznau 16

o—

O CH_CH_OH o CH CH OH 0
R-C-OH —>—2—» R-C-0-CH—CH_+ NHNH:HO "o 7 _ o f NH,
conc.H,SO, 2 3
(50) (51) (52) (53)
o)
|
N 0]
(54)
N—N
/\(E\/\ /©/(O»\R chloramine-T /\(j\/\ /@/\
N o CH_CH,OH
(56 ) (55)
(56a) R = 2,3-dichlorophenyl (56f) R = p-nitrophenyl
(56b) R = phenyl (56g) R = o-nitrophenyl
(56¢c) R = p-chlorophenyl (56h) R = 4-tolyl
(56d) R = 2,4-dichlorophenyl (56i) R = 2-tolyl
(56e) R = p-methoxyphenyl (56j) R = 3-pyridyl
(56k) R = 4-pyridyl

mMwdsznay 16 MIFILATZRaYAUT 2-{4-[2-(5-ethylpyridin-2-yl)ethyoxy]phenyl}-5-
substituted-1,3,4-oxadiazoles (56a-k) lag/ld chloramine-T
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AOALAT LAZAWEWY (Dolman; et al. 2006: 9548-9551)lddnwin1sdaaszs
benzyl(5-benzyl[1,3,4]oxadiazol-2-yl) amine (58) lasld1lfji381 cyclization U89 semicarbazide
(57a,b) MU tosyl chloride wazlafn®1fA381 one-pot acylation/cyclization laaviny §iTen
acylation 84 phenylacetic acid hydrazide (59) NU benzyl isothiocyanate Waz¥inUZA3eN
cyclization @any tosyl chloride TANAan el benzyl(5-benzyl[1,3,4]oxadiazol-2-yl)amine.HCI

(60) @9 WUsznay 17

Phe _C TsCl N_B\
O~ yy—NH &
NH~NH<N -NH.__Ph —————> Ph
i pyridine vko NH-" >ph
X
(57a) X = O (58)
(57b) X = S
1) PhCHNCS, 22 °c
o 2) TsCl
pyridine, 67 °C N-N  Hcl
Ph &
\)J\NH—NH : » Ph )\NH o
2 3) HCllether, 22 °C O
MTBE, THF
(59) (60)

nwiaznay 17 nMIFuaMzRayius 2,5-disubstituted-1,3,4-oxadiazole lauld tosyl

chloride

715N % uazAREUY (Zarghi; et al. 2005: 3126-3129) l&ANBAINIFILATIZA 2-amino-5-
(2-benzylthiophenyl)-1,3,4-oxadiazole  (64a-c) laa¥inUfATs1 oxidative cyclization @28
cyanogen bromide uaﬂﬁnﬂ‘ﬁ:ﬁ'\‘]ﬁﬁ oxidative cyclization 1ol carbon disulfide 1ANAaA U
5-(2-benzylthiophenyl)-2-mercapto-1,3,4-oxadiazole ~ (65) Wwaz¥inilfjiTon alkylation ¢ald

NRAA U (66a-c) Asnmwilsznay 18
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0 D 0
- —0— C—NH—NH
s—cH reflux, 8 h s—cH CHCHOH S—cH
oH, M, 372 T,
R rt, 6h R
(61) (62) (63)
Csz’ KOH BrCN, NaHCO3
CH CH OH CH_OH, rt, 3h
372 3
reflux, 6h
Y
N—N N—N N—N
/\ / 0\ /\
do SR’ R, NaOH 10% @Qo)\SH @Qo)\ NH,
R sonication R R
(66) 20 min (65) (64)
(66a) R = phenyl R' = methyl (64a) R = phenyl
(66b) R = p-fluorophenyl R' = ethyl (64b) R = p-fluorophenyl
(66c) R = p-chlorophenyl R' = benzyl (64c) R = p-chlorophenyl

mMwisenay 18 msé’amiw:ﬁmgﬁuﬁr 2 5-disubstituted-1

bromide L2 carbon disulfide

3,4-oxadiazole laalt cyanogen

wour WazAudug (Shang; et al. 2005: 2701-2704) 'ld@nmUfATEN oxidative

cyclization a4 aldazines (67) lagld bis(trifluoroacetoxy)iodobenzene (BTI) landanmn 2,5-

disubstituted-1,3,4-oxadiazole (68a-k) a3n1Wisznay 20

SN R BTI _
DMSO,rt,stirr

(67)

(68a) R = phenyl

(68b) R = p-methyphenyl

(68c) R = p-methoxyphenyl

(68d) R = o-methoxyphenyl

(68e) R = 3,4-dimethoxyphenyl

N
PN
(68)
R' = phenyl
R' = p-methyphenyl
R' = p-methoxyphenyl
R' = o-methoxyphenyl
R' = 3,4-dimethoxyphenyl
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(68f) R = 2-furyl R' = 2-furyl

(68g) R = p-hydroxyphenyl R' = p-hydroxyphenyl

(68h) R = 3,4-dimethoxy-6-nitrophenyl R'= 3,4-dimethoxy-6-nitrophenyl
(68i) R = phenyl R' = p-methoxyphenyl

(68j) R = p-methoxyphenyl R' = p-methoxyphenyl

(68k) R = p-methyphenyl R' = 2-furyl

mwisznau 19 U381 oxidative cyclization Ua9 aldazines lagld bis(trifluoroacetoxy)-

iodobenzene

UL LLazﬂuauﬂ (Narayana; et al. 2005: 4638-4644) ladnsnsFaazR

aunuslulas va9 2-(5-aryl)-1,3,4-oxadiazole-2-yl) indole (71a-l) Tagi5ua7n ethyl-nitroindole-

aana tv o ¢

2-carboxylates (69) ¥NUJA381AL hydrazine hydrate wazinaNs (70) AU FAveniuaywus

U8 aromatic acid LLaz cyclization a8l phosphorus oxychloride #ONINKLINIFT (70) 11¥i0

UJA38INY aromatic aldehyde Waz cyclization @g ferric chloride a3n1W3znay 20

=
oN | | _ HN=NHH,0 =
2 X N O CHZCH3 > 02N 2 | | NH —NH
H O CH_CH_OH N 2
3 2 H lo)
(69) (70)
ArCOOH
POCI
3
=
ON— Ml NN
SN
H
(7)
(71a) = 4-nitro Ar = m-methoxyphenyl (71g) = 5-nitro Ar = 4-pyridyl
(71b) = 4-nitro Ar = 7-nitro-1H-indol-2-yl ~ (71h) = 5-nitro Ar = 2-chloro-3-pyridyl
(71¢) = 4-nitro  Ar = 2-chloro-3-pyridyl (71i) = 7-nitro Ar = m-methyphenyl
(71d) = 6-nitro Ar = o-chlorophenyl (71j) = 7-nitro  Ar = o-chlorophenyl
71e) = 6-nitro Ar = 2-(p-fluorophenyl)vinyl (71k) = 7-nitro Ar = 2-(p-fluorophenyl)vinyl
p phenyl)viny p phenyljviny
(71f) = 5-nitro  Ar = o-chlorophenyl (711) = 7-nitro  Ar = quinolin-8-yl

nwiaznay 20 MIdANzRayRus lulas a4 2-{5-(aryl)-1,3,4-oxadiazol-2-yl] indoles

lagld phosphorus oxychloride Wag ferric chloride
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~ | ArCHO, FeCl ~ | || NN
—_ r ,Fe _ -
ON N N NH—NH, i ON AN N / »\
acetic acid
H O H o A
(70) (72)
(72a) = 4-nitro Ar = m-methoxyphenyl (72¢) = 5-nitro Ar = o-chlorophenyl

o-chlorophenyl (72d) = 7-nitro Ar = quinolin-8-yl

(72b) 6-nitro  Ar

nwisznay 20 (da) nasaaTzieunutlulas va4 2-[5-(aryl)-1,3,4-oxadiazol-2-yl] indoles

lagld phosphorus oxychloride L% ferric chloride

Isgaflonan uazianlofl (Rostamizadeh; & Housaini. 2004: 8753-8756) ladnsnnng
faATed  2,5-disubstituted 1,3 4-oxadiazole (76a-p) laslfauWus hydrazide (73) A
aldehydes (74) lenRanmsi 1-aroyl-2-arylidene hydrazides (75) wazviufjissn oxidative

cyclization lagla potassium permanganate, silicon dioxide Tululasian asmwidsznay 21

i (I)I SiO2 ,H i
R-C—NH—NH, * R-C—H + >  RTCNHTN=CH-R
2 or CH3CH20H, H
(73) (74) microwave (75)
KMnO , SiO
4 2
or KMnO4
Acetone, HZO
microwave
)\
RAO)\R,
(76)
(76a) R = phenyl R' = phenyl (76i) R = phenyl R' = p-methoxyphenyl

(76b) R = phenyl R' = p-nitrophenyl (76j) R = phenyl R p-cyanophenyl

AMWUIzNaY 21 NIFILATITH 2,5-disubstituted 1,3,4-oxadiazole (76a-p) lasld potassium

permanganate
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phenyl R'" = m-nitrophenyl (76k) R = phenyl R' = p-acetatephenyl

phenyl R' = p-chlorophenyl (76l) R =phenyl R' = N,N-dimethylphenyl

(
phenyl R' = m-chlorophenyl (76m) R = phenyl R' = methyl
(

( R

( R

( R

(76f) R = phenyl R' = p-bromophenyl (76n) R = phenyl R' = allyl
( R

( R

phenyl R' = p-iodophenyl (760) R = methyl R' = phenyl

phenyl R' = p-methylphenyl (76p) R = p-chlorophenyl R'= phenyl

AMwisznay 21 (da) MIFILATER 2,5-disubstituted 1,3,4-oxadiazole (76a-p) lauld

potassium permanganate

L1083 Uazdn1 (Amir; &  Shikha. 2004: 535-545) |@AN®INNIRIATIER 5-[2-(2,6-
dichloroanilino) benzyl] 2-aryl-1,3,4-oxadiazole (79a-d)las¥in1fji381 oxidative cyclization 813
auWus [2-(2,6-dichloroanilino)phenyllacetic acid hydrazide (78) @3t phosphorus oxychloride
uazla@@nuufii3en  cyclization lawld carbon disulphide W&z cyanogen bromide 69
mwisznay 22

—N
~O~cy—CH NH~ )
3 - NH
Crs™ T . OO
. 0
NH HNNH_+ H O . N RCOOH

CI\©/CI CH,CH,OH, reflux Cl Cl

N
|
H NH
—_—
Cl POCI, CI\©/

(77) (78) (79)
(79a) R = 2,4-dichlorophenyl (79¢) R = 2,4-dichloro-1-methylbenzoyl
(79b) R = p-aminophenyl (79d) R = p-chlorophenyl

nwisznay 22 Y3380 oxidative cyclization 284 [2-(2,6-dichloroanilino) phenyl] acetic
acid hydrazide lagla phosphorus oxychloride, carbon disulphide LLag

cyanogen bromide



21
N—N
I\
o~ TsH
NH
o NA=NH, CS, /KOH c \i j/CI
I

O
NH
cl cl (80)
oy
k mo NH,
(78) NH
CI\©/CI
(81)

nwisznay 22 (da) UfN3en oxidative cyclization a9 [2-(2,6-dichloroanilino) phenyl] acetic

acid hydrazide Tagla phosphorus oxychloride, carbon disulphide W& cyanogen bromide

wananiialuas uazdni (Amir; & Shikha. 2004: 535-545) |@AN®INTRILATIER 5-

4

[2-(2,6-dichloroanilino) benzyl] 2-alkyl/arylamino 1,3,4-oxadiazole (83a-g) I@Ul“fmgﬁ'uﬁ

hydrazide (78) ¥inU{A3u11y alkyl/aryl isothiocyanate @3N 1wusznay 23
s

I N—N
¢ N, ¢ NTNH—CNH /O)\R
0 R-NCS NH K/,
NH - 2 NH
—_—
Cl~ i _Cl Cl~ i Cl NaOH CI~ i _Cl
(78) (82) (83)

3
(83a) R=—NH—CH,-CH_-CH_-CH, (83e) R= _NHO

(83b) R = —NH@ CH,O
(83f) R = —NH@
(83c) R = —NH@F

(83d) R = —NH@CHS (83g) R = —NH@CI

AMWUITNay 23 NSFIATIER 5-[2-(2,6-dichloroanilino) benzyl] 2-alkyl/arylamino 1,3,4-

oxadiazole (83a-g)
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SRR UBTAUEUY (Almasirad; et al. 2004:6045-6059) leidinEnTFILATIEH 2-
amino-5-[2-(2-fluorophenoxy) ~ phenyl]-1,3,4-oxadiazole ~ (85) las§ji3en cyclization w83
auWus hydrazide (84) @28 cyanogen bromide wonanagaldd@nuwnsdsazed 2-
methylthio-5-[2-(2-fluorophenoxy) phenyl]-1,3,4-oxadiazole (87) lagjfi3en cyclization <

auWUT hydrazide (84) U carbon disulphide Gan1Wilsznay 24

0 N—N
C—NH—NH I\
@ 2 BICN, NaHCO_ o N,
(0] dioxane, rt, 3h (o)
@ F @F
H
NN N—N
/

o _
" S
C—NH—NH \
— >
? CH,CH,OH ? CH_.CH_OH o
F 37 2 7
F reflux, 7h sonication F
20 min
(86)

(87)

Y

MWUsENaY 24 MIFILATIZRERAUT 2-methylthio-5-[2-(2-fluorophenoxy) phenyl]-
1,3,4-oxadiazole (87) lawld carbon disulphide

LNTLILAI LLazﬂu'é"ue] (Grabmann; et al. 2002: 367-378) lGANHINIFILATIER
2-methyl-5-(4-methoxyphenyl)-1,3,4-oxadiazole (90) lag/l triethyl orthoacetate

asnwilsznay 25
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0]
I

1
Ce _ N
/©/ 0"CH, HNNH: HO /©/C NH—NH
2 2 2 > 2
H3CO reflux H CO

3
(88) (89)

CH_C(OC_H )
3 2 5’3
reflux

B
leaa
3
H_CO
3

(90)

MWUsznay 25 NMIFILATIEH 2-methyl-5-(4-methoxyphenyl)-1,3,4-oxadiazole (90) lagld

triethyl orthoacetate

Inanwnamula tefia uazlann (Kocabalkanli; Ates; & Otik. 2001: 975-979) ld@nm
MIFILATIER 2[[a-(benzoyloxy)-a-phenylacetyl] amino]-5-(4-methoxyphenyl)-1,3,4-oxadiazole
(96a), 2[[a-(4-methoxybenzoyloxy)-a-phenylacetyl]Jamino]-5-(4-methoxyphenyl)-1,3,4-
oxadiazole (96b), 2[[a-(4-methybenzoyloxy)-a-phenylacetyllamino]-5-(4-methoxyphenyl)-1,3,4-
oxadiazole (96¢), 2[[a-(4-nitrobenzoyloxy)-a-methylacetyl]Jamino]-5-(4-methoxyphenyl)-1,3,4-
oxadiazole (96d), 2[[a-(4-methoxybenzoyloxy)-a-methylacetyllamino]-5-(4-methoxy phenyl)-
1,3,4-oxadiazole (96e), 2[[a-(4-chlorobenzoyloxy)-a-methylacetyllJamino]-5-(4-methoxy
phenyl)- 1,3,4-oxadiazole (96f), 2[[a-(4-nitrobenzoyloxy)-a-phenylacetyl]amino]-5-(4-methoxy
phenyl)-1,3,4-oxadiazole (969)I@fjﬁlmnﬂ 4-methoxybenzaldehyde(91) AU semicarbazide @3

MWUsznay 26
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0 o CH,CH,OH
CH O‘< >*C—H *+ HN—NH—C—NH
3 ) > Trefoxah CH=N—NH—C~— NH,

91)

l Br / CH COOH

CH COONa
I
R—CH —C—X
N—N | N—N
X
./ i (94) LN
0o NH ‘C—?H—R - o~ NH
X pyridine
CHO CH.O
3
(95) (93)
X =Cl
X =DBr

1]
NaO—C—R'

DMF, heat

N—N o
[ »\ Il 9
¢ NH -C—(‘TH—O-C—R'
CH.O R
3

96a
96b

R = phenyl R'= phenyl (96e) R = methyl R' = p-methoxyphenyl

R = phenyl R'= p-methoxyphenyl (96f) R = methyl R p-chlorophenyl

(96a)

(96b)

(96¢c) R = phenyl R'= p-methylphenyl (96g) R = phenyl R’ p-nitrophenyl
(96d)

96d) R = methyl R'= p-nitrophenyl
AMWUsznay 26 MIFILATIZH 2[[o-(4-substituted benzoyloxy)-a-phenylacetyl or

methylacetyllJamino]-5-(4-methoxyphenyl)-1,3,4-oxadiazole (96a-g)

D891 uazAUEWY (Misra; et al. 1996: 629-634) l@AN®IMIFIATIEH 5-(indol-3-yl
methyl)-1,3,4-oxadiazole-2-thiol (99) Laz1-(5-mercapto-1,3,4-oxadiazol-2-yl methyl) indole-3-
carboxaldehyde (102) lasvinfji3en  oxidative cyclization @28 carbon  disulfide @9

Mwdsenay 27
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O 0
CH—C— A e
©U/ 2 C—OH 1,C2HSOH/HC| ©U/CH2 C—NH NH2
N
H N

2.HNNH+ HO
2 2 2 H
(97) (98)

1. CS2 / KOH

2. HCI

CHy)' \
@U e
N
H

(99)

Q i

C—H
1. CICH_COOC H ©U/
2 2 5 -
N

2. HNNHe H O
2 2 2

Iz
i
T

|
CH_-C—NH—NH
2 1] 2
o}
(100) (101)

1. CS2 / KOH
2. HCI

C—H
7
\ /2 B\
|
CH2 0] SH
(102)

nwilaznay 27 YA3e oxidative cyclization ¥a3aIauWUT indolelasld carbon
disulfide

130G LAZLIAG (Reddy; & Reddy. 1987: 890-891) l@@ANMINIRILATILH 2,5-diaryl-
1,3,4-oxadiazole (106a-I) JEYITR aroylhydrazines (105) Wag 1-aroyl-2-arylidene hydrazine

(107) avnwisznau 28
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0 0 o
I I reflux, 240 C 9 I
R—C—NH —NH, o+ R'—C—OH T’ [ R—-C—NH—NH—C—R']
(103) (104) (103)
reflux
l150 C
(I? KMnO4
_ — 1 = /A
R—C—NH—N=CH—R'
CH,COCH, RAO)\ -
(107) (106)

106a) R = phenyl R' = phenyl (106g) R = p-chlorophenyl R' = p-chlorophenyl
106b) R = phenyl R' = p-chlorophenyl (106h) R = p-nitrophenyl R' = p-chlorophenyl

)
)
106¢) R = phenyl R' = p-nitrophenyl (106i) R = p-methylphenyl R'= p-methylphenyl

106d) R = phenyl R' = p-methylphenyl (106j) R = p-methoxyphenyl R' = p-methoxyphenyl
106e) R= phenyl R'= 3-pyridyl (
(

106f) R = phenyl R' = 2-furyl

(
(
(
(
( 106k) R = p-methylphenyl R'= p-chlorophenyl
(

1061) R = p-methoxyphenyl R' = p-methylphenyl

mwiszney 28 UA3en13qitesnze 2,5-diaryl-1,3,4-oxadiazole (106a-1) lagl

potassium permanganate

wniow lualmun uazunsiuas (Nguyen; Milcent; & Barbier. 1985: 1383-1388) lddnin
NM3§9LANZHA 2-amino-1,3,4-oxadiazole (109a-e) lag¥iniff3en oxidative cyclization a9

auWuT aldehyde semicarbazone (108) ¢t lead dioxide @4mMwWisznay 29

N—N
R_CH:N_NH_ICCI)_NiE:' Hccljob(lj,2 5 C R/(O»\N:::
(108) (109)
(109a) R = phenyl R' = hydrogen R" = methyl
(109b) R = phenyl R' = methyl R" = methyl
(109¢) R = phenyl R' = phenyl R" = phenyl
(109d) R = p-methoxylphenyl R'= methyl R" = methyl
(109e) R = p-nitrophenyl R' = methyl R" = methyl

AMWYITNaY 29 MIFILATIEH 2-amino-1,3,4-oxadiazole (114a-e) lault lead dioxide
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lonn® wazAndug (Saikachi; et al. 1971: 1663-1668) leANHINNIFIATIZH 2-(2-
furyl)-5-substituted-1,3,4-oxadiazole (113a-g) lasvinuUfi3e1 oxidative cyclization mg‘ﬁuﬁ{ 1-

(2-furoyl)-2-arylidene hydrazine (112) @78 lead tetraacetate avnIwilsznay 30

| Q CH,CH OH ]
[ j\ /NH\NHZ + R—C—H - o NH=N=cH-R

0 ,c,; reflux 0 I
o
(110) (111) (112)
Pb(OAC),
CHZCI2
20-25 C
(0] R
(113)
(113a) R = 2-furyl (113b) R = 2-thienyl
(113c) R = phenyl (113d) R = 5-methyl-2-furyl
(113e) R = 5-bromo-2-furyl (113f) R = p-methylphenyl
(113g) R = p-methoxyphenyl

Awisznay 30 NSFILATIER 2-(2-furyl)-5-substituted-1,3,4-oxadiazole (113a-g) a8

lead tetraacetate



Av A A v = v ¢ . .
N13308MNBITINUINENNEIN TNV BIDUNWS 2,5-disubstituted-1,3,4-

oxadiazole

M v % 2] o . . . £ {
nnfldnanathaduineuius 2,5 disubstituted 1,3 4-oxadiazole AnNTNITINN

V\E‘]’]ﬂ‘ﬂa']ULLQZ@’]ﬁ]ﬁEﬂVLﬁél‘G@]’ﬁ’N 1

@139 1 qw%ma%amwmaom&ﬁuﬁ 2,5-disubstituted-1,3,4-oxadiazole

f13U5znay

£ a
ANITNNDININ

LONRITDIDI

Cl

- figntewitasen leun
leukaemia, non-small cell
lung cancer,colon cancer,
CNS cancer, melanoma,
ovarian cancer, renal
cancer,
prostate cancer, breast
cancer
Gls, = 18.6 uM
TGl = 40.7 uM

LDsy = 79.4 uM
. Faniawhsasusniaud

- 15800 LAZAUDH Y
(Rostom; et al.

2003: 959-974)

Cl
@)

- fgnidwitasen leun
leukaemia, non-small cell
lungcancer,colon cancer,
CNS cancer,melanoma,
ovarian cancer, renal

cancer, prostate cancer,

breast cancer

G|50 = 0.08 lJM
TGl =15.8 uM
LDs, = 64.6 uM

A A§W v o IS
- UOns ’m‘laiamuamaum

- 15800 LAZAUDH Y
(Rostom; et al.

2003: 959-974)
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J
a151Uszno 9NENNTINMN 1DAAT81904
= Qf'l/ a A a
- fgndauuuaiiy sdie - Tnanuwmula
LRZALE S

@ )\ NH™ CH’O\ _R' S. aureus ATCC 6538
(3a) MIC = 78 pg/ml
(3b) MIC = 39 pg/ml
(3d) MIC = 78 pg/ml
S. epidermidis ATCC12228
(3a) R = phenyl R'= phenyl (3¢c) MIC = 156 pug/ml
(3b) R = phenyl R' = p-methoxyphenyl
(3¢) R = phenyl R'= p-methyphenyl
(3d)

3d) R= methyl R'= p-nitrophenyl

(Kocabalkanli;
et al. 2001: 975-
979)

- fgniduunefise e
B. substilis; MIC = 14 ug/mi
E. coli; MIC = 11 ug/ml
P. fluorescens; MIC = 10 pg/ml

’)‘ ’}' - X. campestris; MIC = 8 ug/ml
| t /@AO)\©/ X. oxyzae; MIC = 11 pg/ml
N © . fgnidwiden whia

A. niger; MIC = 12 ug/ml
A. flavus; MIC = 12 ug/ml
F. oxysporum; MIC = 8 ug/ml
Trichoderma sp.; MIC = 11 ug/ml
F. monaliforme; MIC = 8 pg/ml
Penicillum sp.; MIC = 8 ug/ml

LA LATA%
a

Au9

(Gaonkar; et al.

2006: 841-846)
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A134 1 (69)

813Usznay ANINNTINN LAN&NID198
- UONDAuLUANLSY T - IMBANS LAzAR
B. substilis; MIC = 15 pg/ml A

E.coli; MIC = 12 ug/ml (Gaonkar; et al.

P. fluorescens; MIC = 11 pg/ml 2006: 841-846)
N-N  Cl - _

| N (O)\©\ X. campestris; MIC = 9 ug/ml
N O/() - X. oryzae; MIC = 11 ug/ml

(5) - Jgndaura Tha

A. niger; MIC = 13 pg/ml

A. flavus; MIC = 12 ug/ml

F. oxysporum; MIC = 10 pg/ml
Trichoderma sp.; MIC = 11 ug/ml
F.monoloforme; MIC = 8 ug/mi
Penicillium sp.; MIC = 9 ug/ml

- fgntauuuaiiGouesden wiia - ;Fu uazaudug
S. aureus ATCC 25922 (Sahin; et al.
MIC = 256 pg/ml 2002: 539-542)
E. coli ATCC 25922
MIC = 128 pg/ml

P. aeruginosa ATCC 27853

OVE;B\NH dMIC;W128g pg/mln
2 - UNNDAWLTIN TUA
C. albicans ATCC 90028
MIC = 64 pg/ml
C. krusei ATCC 6258
MIC = 64 pg/ml
C. parapsilosis ATCC 22018

MIC = 64 pg/ml

(6)
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£
s17lsznay ONINNTINN

LNFITDN9DY

. Sgnidmuuaiite wiie
S. aureus ATCC 25922
MIC = 256 pg/ml
E. coli ATCC 25922
MIC = 256 pg/ml
O/\E—B\ P. aeruginosa ATCC 27853
O NH MIC = 128 pg/ml
) - fgridwTen Tiia
C. albicans ATCC 90028
MIC = 64 pg/ml
C. krusei ATCC 6258
MIC = 32 pg/ml

C. parapsilosis ATCC 22018

MIC = 64 pg/ml

- 818 LL&:@%’SW)
(Sahin; et al.
2002: 539-542)

- fignsdun1ssnuay
NO 9'—N ( % inhibition)
8a) = 35%
8b 46.07 %
525 %
46.07 %
48.5 %
8f) = 48.5 %

8d
8e

8a
8b

4-nitro  Ar = m-methoxyphenyl

(8a)
(8b)
(8) (8c)
(8d)
(8a) (8e)
(8b) 4-nitro Ar =2-chloro-3-pyridyl (
(8¢) 6-nitro Ar = o-chlorophenyl
(8d) 6-nitro Ar = 2-(p-fluorophenyl)vinyl
(8e) 5-nitro Ar = o-chlorophenyl
(

8f) 7-nitro Ar = 2-(p-fluorophenyl)vinyl

- WINUTIU LIRSt
o
219
(Narayana; et al.

2005: 4638-4644)
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g13U52nay

£ a
ONINNTININ

LONRITDIDI

N

;
/N

e
S—CH

- JgndaumITn
EDso (mg/kg)

- T3NT UAZABE Y
(Zarghi; et al. 2005:

2
2 (9a) PTZ =89.2 3126-3129)
MES =78.9
(9b) PTZ =291
(9a)
MES =43.3
i
e
S—CH
2
F
(9b)
—N a £ o o o a a
/ )X\ - AONITAIUNIITN - DRUNRING LIRS
(0] S—CH .
EDsq (mg/kg) (Almasirad; et al.
S—CH
2 PTZ =93.2 2004: 6057-6059)
MES = 43.3
(10)
N_N A £ o g L a A
/ N\ - AONITAIUNIITN - DRNURIG LLRSA TR €]
(0] NH
2 EDs, (mg/kg) (Almasirad; et al.
(0]
. PTZ = 39.21 2004: 6057-6059)
MES = 9.57

(11)
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Qf v a
813Usznay f]Y]‘HY]’]x‘]%’]ﬂ’]W LANRIIDIBN

£ o °
- ﬁf]‘ﬂ'ﬁ@]']uﬂ']ﬂ"ﬁﬁ&l']%’] - BAJULNW LLRSAT

N A
/ )\ histamine Hs-receptor 219 (Grabmann; et al.
o CH
3 EDs, (mg/kg) = 0.57 2002: 367-378)

(12)




UNN 3

ASNTANRKBNITIVY

3 -~ -~ ~
qﬂnsmlmiammmxmsmu

57aql,l,azmsmﬁ

1.

© ® N o a0 A~ 0D

N N DN ND N N D DN DN A~ A ma ma ma
0o N OO o b~ W N 2~ O © 0N OO0 b 0N -~ O

o-Anisaldehyde (Analytical grade; Acros organic)
4-Methoxybenzaldehyde (Analytical grade; PS panreacisintesis)
Salicylaldehyde (Analytical grade; Acros organic)
4-Hydroxybenzaldehyde (Analytical grade; Acros organic)
4-Nitrobenzaldehyde (Analytical grade; Acros organic)
2-Nitrobenzaldehyde (Analytical grade; Acros organic)
4-Bromobenzaldehyde (Analytical grade; Acros organic)
2-Bromobenzaldehyde (Analytical grade; Acros organic)

1-Methylpyrrole-2-carboxaldehyde (Analytical grade; Fluka)

. Indole-3-carboxaldehyde (Analytical grade; Acros organic)

. Ethyl 3-indoleacetate (Analytical grade; Acros organic)

. Ethyl indole-2-carboxylate (Analytical grade; Acros organic)
. Methyl salicylate (Analytical grade; Merck)

. Ethyl picotinate (Analytical grade; Acros organic)

. Ethyl nicotinate (Analytical grade; Acros organic)

. 2-Chlorobenzoyl chloride (Analytical grade; Fluka)

. 4-Chlorobenzoyl chloride (Analytical grade; Fluka)

. Benzoyl hydrazine (Analytical grade; Acros organic)

. Anhydrous sodium sulphate (Analytical grade; Univar)

. Semicarbazide hydrochloride (Analytical grade; Acros organic)
. Lead tetraacetate (Analytical grade; Acros organic)

. Sodium acetate (Analytical grade; Carlo erba)

. Gacial acetic acid (Analytical grade; J.T.baker)

. Dichloromethane (Analytical grade; BDH)

. Ethyl acetate (Analytical grade; Carlo erba)

. Absolute ethanol (Analytical grade; Merck)

. Diethyl ether (Analytical grade; Carlo Erba)

. Anhydrous calcium chloride (Analytical grade; Ajax chemical)
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29. Hydrazine hydrate (Analytical grade; Acros organic)

30. Hexane (Analytical grade; J.T.baker)

31. Triethyl orthopropanoate (Analytical grade; Acros organic)

32. Pre-coated TLC aluminium sheets of silica gel 60 GF 254 (Merck)

33. Silica gel &I column chromatography,

Silica gel (< 0.063 mm, Merck)

6 a -~
qﬂnsmuaumawa

1.

w

N o o &

waaarfiausssannlawmafiianusnintu 254 uay 356 nm (spectroline
model CM-10)

Lﬂ'%f'aamﬁgwaaumm (Griffin)

Fourier transform infrared spectrophotometer (Perkin Elmer FT-IR

spectrum Bx)

Mass spectrometers (Finnigan MAT 90 & Thermofinnican LCQ Advantage)
Nuclear magetic resonance spectrometer ( Bruker Avance 300)

Rotary evaporator (Buchi Rotavapor R-114)

Ultraviolet visible spectrophotometer (Shimaszu UV-2401)



N13RILATHORNKS 2,5-disubstituted-1,3,4-oxadiazoles

1. MIFUATIZAENTBYRUT 2-amino-5-substituted-1,3,4-oxadiazoles laslFiTen

oxidative cyclization maom&ﬁ'uﬁg semicarbazones N lead tetraacetate AYFNNTT

(0]
Il CH_CH OH
R)J\H + H_N-NH—C—NH 3—20> R/% ~NH NH
2 2 N 2
reflux \ﬂ/
(0]
1a-j
Pb(OAc)4
CH_CH OH
37 2
N—N
N\
R/éo)Z\NH
2a-j
6! 6!
5L AT
R = a (;( b /©/
4' 73 2 OCH, CHO 4 2
6' 6'
5' 1 5 1
. L« v
4 ' Br ' '
3 2 Br 4 3 2
6' U 6' L}
5l 1' 5 1
o O
) ' O N g 2'
4 3| 2 N02 2 4 3'
1 6!
5 1 5' 1
o L O
4 3 2' OH HO g4 3 2'
5 4 33 4 3
| | 3' | 1’ |
; 5' '
ey TayT2 ! N 2
7 H CH
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1.1 MIfIAMzRounUs semicarbazones (1a-j)
1auWus aldehyde 2 mmol azaN8638 ethanol 5 mL luanadunanama 50
mL ‘ﬁ@iaﬁ'i.l drying tube "ﬁlllﬁﬁ; anh. CaCl, L@% semicarbazide hydrochloride 2 mmol Lag
sodium acetate 2 mmol ARIUFIIAZAURNA LRZADE 9 Lami’ﬁmmia:amﬁu L@« ethanol 8n
1 mL shsanawll reflux uasfiaenunisiiadfisendas TLC Lﬁaﬂﬁﬁ%ﬂﬂl,ﬁ@amgirﬁ ERH
Tiuuazsluuglugrsinuds (Haifiaaznounsasaznausan uazinldanudndqs ethanol
N30IuAzyINLAUAS mwaaugmﬂmqﬁwﬁm NMR
1.1.1 2'-Methoxybenzaldehyde semicarbazone (1a)
1 o-anisaldehyde (272.2 mg, 2 mmol) 82a18@28 ethanol 10 mL Tu
PIANUNAN LAN semicarbazide hydrochloride (222.2 mg, 2 mmol) Lazl@i) sodium acetate
(328.1 mg, 2 mmol) ﬂuﬁqmﬁgﬁﬁaq Wdntin 2 mL uazidu ethanol 2 mL shasuan'ly reflux
4 Tl ﬂdaﬂlﬁtﬁuﬁqm%nﬁﬁao wazthn lUurlusnsinuds tiaaznenditanansasaznamn
DONUATANNANGIY ethanol  nTBIuazyinliuhs  TdRRaA M 2'-methoxybenzadehyde
semicarbazone (1a) fanwustdunandun (236.8 mg, 68.28 %)
m.p. : 199-200 °C
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.26 (s, 1H, NH)
8.17 (s, 1H, H-5)
7.99 (d, J = 7.4 Hz, 1H, H-6"
7.33 (t, J = 7.4 Hz, 1H, H-5')
7.04 (d, J = 7.4 Hz, 1H, H-3")
6.94 (t, J = 7.4 Hz, 1H, H-4")
6.47 (br s, 2H, NH,)
3.81 (s, 3H, OCHy)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
157.51 (C=0), 157.21 (C-2"), 135.17 (C-5), 130.82 (C-4'), 125.98
(C-6'), 123.24 (C-1'), 120.98 (C-5'), 112.00 (C-3'), 56.03 (OCHy)

1.1.2 4'-Methoxybenzaldehyde semicarbazone (1b)
1 4-methoxybenzaldehyde (272.2 mg, 2 mmol) 818628 ethanol
10 mL lualanunau 1@y semicarbazide hydrochloride ( 222.2 mg, 2 mmol) LazL@d sodium
acetate (328.1 mg, 4 mmol) ﬂuﬁaqrwgﬁﬁaa W91 2 mL uazi@in ethanol 2 mL YN SHEY

14 reflux 4 T2l ﬂdaalﬁ@uﬁqm%gﬁﬁao waztin luglua19iiuds tnaaznaniinaadison
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NT9NTNAULATANNANGIY ethanol NTBILAzYINIALAY |dNEanMa 4'-methoxybenzaldehyde
semicarbazone (1b) Nanwmtdunanden (290.7 mg, 75.24 %)
m.p. : 198-199 °C
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.09 (s, 1H, NH)
7.78 (s, 1H, H-5)
7.65 (d, J = 8.2 Hz, 2H, H-2',H-6")
6.94 (d, J = 8.2 Hz, 2H, H-3',H-5")
6.41 (br s, 2H, NH,)
4.02 (s, 3H, OCHa)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
160.51 (C=0), 157.28 (C-4'), 139.69 (C-5), 128.48 (C-2',C-6"),
127.90 (C-1"), 114.54 (C-3',C-5"), 55.69 (OCH,)

1.1.3 2'-Bromobenzaldehyde semicarbazone (1c)
1 2-bromobenzaldehyde (277.5 mg, 1.5 mmol) aza18628 ethanol 10
mL luviafdunavauia L@ semicarbazide hydrochloride (166.6 mg, 1.5 mmol) WA@Y
sodium acetate (246.1 mg, 3 mmol) ﬂuﬁqm%gﬁﬁad Wt 2 mL wazdiu ethanol 2 mL ¥
ansnan'ly reflux 4 alug ﬂ&iaﬂﬁﬁuﬁqm%gﬁﬁao ozt lduglusnavinuds ifianznand
HNANANIBINZNOUUAZANKENGIY ethanol  n3aauasvinlwusds ldnAasTmes 2 -bromoben
zaldehyde semicarbazone (1c) Hanwmtdunandyn (295.3 mg, 81.33 %)
m.p. : 224-225 °C
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.53 (s, 1H, NH)
8.19 (br s, 1H, H-5, H-3')
7.62 (d, J = 7.2 Hz, 1H, H-6")
7.38 (t, J = 7.2 Hz, 1H, H-5')
7.29 (t, J = 7.2 Hz, 1H, H-4)
6.60 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
156.97 (C=0), 137.92 (C-5), 133.87 (C-1), 133.34 (C-4"), 131.12
(C-3"), 128.24 (C-6'), 127.82 (C-5'), 123.09 (C-2')
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1.1.4 4'-Bromobenzaldehyde semicarbazone (1d)
1% 4-bromobenzaldehyde (277.5 mg, 1.5 mmol) azan@8 ethanol
10 mL luaraiunanaua L& semicarbazide hydrochloride ( 166.6 mg, 1.5 mmol) LazLAx
sodium acetate (246.1 mg, 3 mmol) ﬂuﬁqmﬁgﬁﬁaa W@utin 2 mL uazL@n ethanol 2 mL %
ananawly reflux 4 Talug ﬂdaalﬁﬁuﬁqmwgﬁﬁaa wasilUuglusnsiuds iaeznandan
NT9ALNBY LAZANKNANAIY ethanol n3aIuazyinlAuis landanual 4'-bromobenzaldehyde
semicarbazone (1d) Janwmtdunandu (329.3 mg, 90.70 %)
m.p. : 224-225 °C
"H NMR (300 MHz, DMSO-dj) : & (ppm)
10.30 (s, 1H, NH)
7.79 (s, 1H, H-5)
7.68 (d, J=8.4 Hz, 2H, H-2' H-6")
7.56 (d, J = 8.4 Hz, 2H, H-3'H-5")
6.52 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
157.12 (C=0), 138.46 (C-5), 134.59 (C-1'), 131.97 (C-2',C-6"),
128.93 (C-3', C-5), 122.50 (C-4")

1.1.5 2'-Nitrobenzaldehyde semicarbazone (1e)

1 2-nitrobenzaldehyde (302.2 mg, 2 mmol) 8818628 ethanol 10 mL
luaiadunanaua 1@N semicarbazide hydrochloride (222.2 mg, 2 mmol) WazlAa sodium
acetate (328.1 mg, 4 mmol) ﬂuﬁqm%{]ﬁﬁaa W@utin 2 mL uazi@n ethanol 2 mL shasHaY
'l reflux 4 T2l ﬂ&iaﬂﬁ@uﬁqmwgﬁﬁao ezt luglugreiuds thaasnaudiinnanses
AzNah WATANNANG28 ethanol nsasuazyinliuis landanuai 2-nitrobenzaldehyde
semicarbazone (1e) JanwmuctduwasudiTinges (277.1 mg, 66.55 %)

m.p. : 222-223 °C

"H NMR (300 MHz, DMSO-dg) : & (ppm)

10.64 (s, 1H, NH)
8.35 (d, J = 7.9 Hz, 1H, H-6")
8.23 (s, 1H, H-5)
7.99 (d, J = 8.1 Hz,1H, H-3")
7.72 (t, J = 7.9 Hz, 1H, H-5)
757 (t, J = 8.1 Hz, 1H, H-4")
6.64 (br s, 2H, NH,)
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"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
156.83 (C=0), 148.23 (C-2'), 134.42 (C-5),133.64 (C-5'), 130.03
(C-4"), 129.24 (C-1), 128.37 (C-6"), 124.81 (C-3)

1.1.6 4'-Nitrobenzaldehyde semicarbazone (1f)
1% 4-nitrobenzaldehyde (302.2 mg, 2 mmol) azanee8 ethanol 10
mL luwianunas L@u semicarbazide hydrochloride (222.2 mg, 2 mmol) 1&@% sodium acetate
(328.1 mg, 4 mmol) ﬂuﬁqmﬁgﬁ Wa9 1dutin 2 mL uazt@in ethanol 2 mL shansnawly reflux
4 Tl ﬂdaalﬁ@uﬁqm%gﬁﬁaa ezt lduglusnasiuds tiaasnausinananiasaznan
WRZANNANGIE ethanol NTBILAT NIALAS MAHNRAADAM 4'-nitrobenzaldehyde semicarbazone
(1f) Vanwaziduvasudimniossaw (379.6 mg, 91.18 %)
m.p. : 192-193°C
"H NMR (300 MHz, DMSO-d) : & (ppm)
10.64 (s, 1H, NH)
8.20 (d, J = 8.6 Hz, 2H, H-2',H-6")
8.01 (d, J = 8.6 Hz, 2H, H-3',H-5")
7.92 (s, 1H, H-5)
6.71 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
156.91 (C=0), 147.55 (C-4"), 141.84 (C-1"), 137.17 (C-5), 127.84
(C-2',C-6"), 124.25 (C-3',C-5")

1.1.7 2'-Hydroxybenzaldehyde semicarbazone (1g)
¢ 2-hydroxybenzaldehyde (244.3 mg, 2 mmol) aza8@78 ethanol
10 mL luwiadunan L@ semicarbazide hydrochloride (222.2 mg, 2 mmol) LaziAal sodium
acetate (328.1 mg, 4 mmol) ﬂuﬁqm%{]ﬁﬁaa W@utin 2 mL uazi@n ethanol 2 mL sasHEY
'l reflux 4 Tl Udaﬂﬁﬁuﬁqm%gﬁﬁao ezt luglugrsiuds tiaaznandaninses
ATNE% WASANWANGIY ethanol  nIaduazrinlwuidlanfanmal 2-hydroxybenzaldehyde
semicarbazone (1g) Janwmetduwasudigwn (247.5 mg, 68.51%)
m.p. : 219-220 °C
"H NMR (300 MHz, DMSO-dj) : & (ppm)
10.17 (s, 1H, NH)
9.97 (br s,1H, OH)
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8.14 (s, 1H, H-5)

7.75 (d, J = 7.2 Hz, 1H, H-6")

747 (t, J = 7.0 Hz, 1H, H-4)

6.82 (m, 2H, H-3', H-5)

6.39 (br s, 2H, NHy)

"C NMR (75 MHz, DMSO-dq) : 8 (ppm)

157.03 (C=0), 156.26 (C-2'), 137.97 (C-5), 130.63 (C-4), 127.14

(C-6), 121.05 (C-1), 119.68 (C-5), 116.40 (C-3)

1.1.8 4'-Hydroxybenzaldehyde semicarbazone (1h)
1 4-hydroxybenzaldehyde (244.3 mg, 2 mmol) ) 82818628 ethanol
10 mL luvaanunay iy semicarbazide hydrochloride ( 222.2 mg, 2 mmol) LazlAa sodium
acetate (328.1 mg, 4 mmol) ﬂuﬁqmﬂgﬁﬁauam{ﬂ 2 mL uazi@u ethanol 2 mL taswas 1y
reflux 4 Talus U&iaﬂﬁﬁuﬁqmwgﬁﬁaa wazth lUuslugrainuds tiaazneuizninsas
ATNAULAZANNANGIE ethanol  nIaduazvinbAuisldnAaAmad 4'-hydroxybenzaldehyde
semicarbazone (1h) Janwuziduvaiudsdunn (287.2 mg, 80.15 %)
m.p. : 209-210 °C
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.00 (s, 1H, NH)
9.76 (br s, 1H, OH)
7.72 (s, 1H, H-5)
7.51 (d, J = 6.6 Hz, 2H, H-2',H-6")
6.75 (d, J = 6.6 Hz, 2H, H-3'H-5")
6.36 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
158.93 (C=0), 157.33 (C-4"), 140.15 (C-5), 128.59 (C-2',C-6'),
126.30 (C-1'), 115.89 (C-3', C-5')

1.1.9 Indol-3'-yl carboxaldehyde semicarbazone (1i)
1 indole-3-carboxaldehyde (217.6 mg, 1.5 mmol) aza18a28 ethanol
10 mL luwaafdunay LAy semicarbazide hydrochloride (166.6 mg, 1.5 mmol) Lazid sodium
acetate (246.1 mg, 3 mmol) ﬂuﬁqmﬂgﬁﬁauam{ﬂ 2 mL uazi@u ethanol 2 mL taswas 1y
reflux 4 Falag ﬂdas‘lmﬁuﬁqm%aﬁﬁaa wazth lUurlugnsinuds tiaaznouiinaanses
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ATNDW LATANKNANGIY ethanol  NIBILAYINIAUAI IIHRAA M indol-3-yl  carboxaldehyde
semicarbazone (1i) danwmziduvasudifiniassa (195.9 mg, 64.58 %)
m.p. : 263-265 °C
"H NMR (300 MHz, DMSO-dg) : & (ppm)
11.45 (s, 1H, H-1")
9.91 (s, 1H, NH)
8.16 (d, J = 7.7 Hz, 1H, H-4")
8.06 (s, 1H, H-5)
7.69 (s, 1H, H-2))
7.40 (d, J = 7.9 Hz, 1H, H-7")
717 (t, J = 7.9 Hz, 1H, H-6")
7.09 (t, J = 7.7 Hz, 7.9 Hz, 1H, H-5')
6.24 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
157.36 (C=0), 137.94 (C-5), 137.43 (C-T'a), 130.25(C-3"), 129.45
(C-2'), 124.51 (C-3'a), 122.82 (C-6'), 122.25 (C-4'), 120.69 (C-5"), 112.11 (C-T")

1.1.10 1'-Methylpyrrol-2'-carboxaldehyde semicarbazone (1j)

1 1-methylpyrrole-2-carboxaldehyde (218.2 mg, 2 mmol) 8za18a8
ethanol 10 mL luvianunay LAy semicarbazide hydrochloride ( 222.2 mg, 2 mmol) WAZLAY
sodium acetate (328.1 mg, 4 mmol) ﬂuﬁqmﬁgﬁﬁaa @10 2 ml uazL@n ethanol 2 mL ¥
ganaa'ly reflux 5 T2l ﬂdamlﬁ@uﬁqmwgﬁﬁao ezt luslugraiuds tiaaznande
NIBINZNOULATANNANGIY ethanol  NIILaz¥inbALAs laNEaA Ml 1'-methylpyrrol-2'-
carboxaldehyde semicarbazone (1j) Janwasidunanatiiaa (236.6 mg, 71.71 %)

m.p. : 191-192 °C

"H NMR (300 MHz, DMSO-dg) : & (ppm)

9.89 (s, 1H, NH)

7.79 (s, 1H, H-5)

6.86 (s, 1H, H-5')
6.36 (br s, 1H, H-3")
6.21 (br s, 2H, NH,)
6.02 (t, J = 3.0 Hz, 1H, H-4)
3.77 (s, 3H, CHa)



"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
157.23 (C=0), 133.97 (C-5), 127.82 (C-2'), 127.34 (C-5'), 113.45
(C-3), 108.23 (C-4), 36.52 (CHs)

1.2 MIFUATROUNUT 2-amino-5-substituted-1,3,4-oxadiazoles (2a-h)
ﬁﬁamgﬁuf semicarbazones (1a-j) 1%43% 1 mmol azaneee ethanol 5 mL 14
PIANUNA ﬁ@iaﬁ"].l drying tube "’7i‘.1.|‘§‘§ﬁ)i anh. CaCl, L@u lead tetraacetate 1 mmol ‘ﬁazmﬂlu
glacial acetic acid 1 mL ﬂuﬁqmﬁgﬁﬁaa wazAaaulfnseneas TLC Lﬁaﬂﬁﬁ%m’nﬁ@auwa
duidn 3 mL fnanaasmeiiiAedn fufianznan n3asuazanKaNeaY ethanol tlsiifa
AxnoUWNHAAA I I aN AR dichloromethane (3x20 mL) T9uTW84 dichloromethane
163 anh. Na,SO, N384 s:mﬂéf’sﬁwa:mUaaml,azﬁﬁmsw'émﬁmmﬂﬁu‘%qﬂ’ﬁfﬁaUmmﬂwﬁﬂﬁ%a

watalasannina

1.2.1 2-Amino-5-(2'-methoxyphenyl)-1,3,4-oxadiazole (2a)

11 2'-methoxybenzaldehyde semicarbazone (1a) (193.1 mg, 1 mmol)
axanu@8 ethanol 5 mL luwnatunaw L& lead tetraacetate (443.3 mg, 1 mmol) fiazanelu
glacial acetic acid 1 mL ﬂuﬁqnmgﬁﬁao 3 9 lug 1 3 mL nEa AR e waN
8naa2e dichloromethane (3x20 mL) 53&1“1?% dichloromethane L@% anh. Na,SO, N84 JzLHg
fvinazansaan ﬁwwﬁmﬁmﬂﬁu‘%qw%ﬁaﬂﬂaé'uﬂmmimmﬁ\l (silica gel < 0.063 mm, 8 g)
TLABANNAY 60 % ethyl acetate : hexane lanaanuad 2-amino-5-(2'-methoxyphenyl)-1,3,4-
oxadiazole (2a) HanwmtIunandu1? (91.3 mg, 47.81 %)

m.p. : 163-164 °C

"H NMR (300 MHz, DMSO-d) : & (ppm)

7.63 (d, J = 7.0 Hz, 1H, H-6")

7.49 (t, J = 7.0 Hz, 1H, H-5")

7.18 (d, J = 7.6 Hz, 1H, H-3")
11 (br s, 2H, NH,)

7.05 (t, J = 7.6 Hz, 1H, H-4")

3.83 (s, 3H, OCH.)

"C NMR (75 MHz, DMSO-dq) : 8 (ppm)

164.36 (C-5), 157.27 (C-2), 156.42 (C-2"), 132.51 (C-4'), 129.86
(C-6'), 121.07 (C-5'), 114.09 (C-1'), 112.88 (C-3'), 56.27 (OCH,)



1.2.2 2-Amino-5-(4'-methoxyphenyl)-1,3,4-oxadiazole (2b)

141 4'-methoxybenzaldehyde semicarbazone (1b) (193.1 mg, 1 mmol)
aza@8 ethanol 5 mL luzaariunaw 1@ lead tetraacetate (443.3 mg, 1 mmol) fiazanelu
glacial acetic acid 1 mL ﬂuﬁ'qm%{}ﬁﬁao 3 91u9 1EuriEu 3 ml iaeznauiinaa nyes
LRZANNANGIE ethanol NTaINANLAEINLALKS lANRAAIMH 2-amino-5-(4'-methoxyphenyl)-
1,3,4-oxadiazole (2b) JanwniziIuNANFTUY (134.3 mg,70.31 %)

m.p. : 140-141 °C

"H NMR (300 MHz, DMSO-d) : & (ppm)

12.60 (br s, 2H, NH,)

7.85 (d, J = 7.7 Hz, 2H, H-2'H-6")
6.98 (d, J = 7.7 Hz, 2H, H-3'H-5")
3.84 (s, 3H, OCHy)

"C NMR (75 MHz, DMSO-dq) : 8 (ppm)

167.68 (C-5), 163.25 (C-2), 145.22 (C-4"), 131.76 (C-2',C-6),
123.75 (C-1'), 114.24 (C-3',C-5'), 55.89 (OCHs)

1.2.3 2-Amino-5-(2'-bromophenyl)-1,3,4-oxadiazole (2c)

111 2'-bromobenzaldehyde semicarbazone (1¢) (241.9 mg, 1 mmol)
a8y ethanol 5 mL Tuzarfunay L@x lead tetraacetate (443.3 mg, 1 mmol) ) fiazansln
glacial acetic acid 1 mL ﬂuﬁ'qmﬁgﬁﬁao 5 52lug 1aIL T 3 ml RAaA e Aed wanania
@28 dichloromethane (3x20 mL) S’J%J‘f?u dichloromethane L&y anh. Na,SO, N384 TZLREAI
azanLaan ﬁwﬁmﬁmgmﬁu%qﬂ'ﬁfﬁ’sUﬂaé’wﬂmmimmﬁ\l (silica gel < 0.063 mm, 8 g) =c
AaaNuA28 30 % ethyl acetate : hexane |ANRAATUI 2-amino-5-(2'-bromophenyl)-1,3,4-
oxadiazole (2¢) Hanwuziduvaiudsdmnand (50.6 mg, 25.25 %)

m.p. : 78-79 ‘'C

"H NMR (300 MHz, DMSO-dg) : & (ppm)

12.78 (br s, 2H, NH,)

7.77 (d, J = 7.8 Hz, 1H, H-3)
7.70 (d, J = 7.6 Hz, 1H, H-6")
7.56 (t, J = 7.6 Hz, 1H, H-5)
753 (t, J = 7.8 Hz, 1H, H-4
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"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
156.70 (C-5), 154.50 (C-2),134.76 (C-3'), 133.45 (C-6"), 131.44
(C-4"), 128.69 (C-5'), 125.24 (C-1"), 120.55 (C-2')

1.2.4 2-Amino-5-(4'-bromophenyl)-1,3,4-oxadiazole (2d)

1§17 4'-bromobenzaldehyde semicarbazone (1d) (241.9 mg, 1 mmol)
azan8e8 ethanol 5 mL luararunan 1&x lead tetraacetate (443.3 mg, 1 mmol) ) fiazanelu
glacial acetic acid 1 mL ﬂuﬁqnmgﬁﬁao 3 9 lug Wi 3 mL nEa AR AaT waN
8naa2e dichloromethane (3x20 mL) 53&1”1?% dichloromethane L@% anh. Na,SO, N84 JzLHg
fvinazasaan v‘iwa@ﬁmﬂﬁu‘%qw'ﬁgﬁaﬂﬂaé'uﬂmmimmﬁ\l (silica gel < 0.063 mm, 8 g)
FeAaaNtey 30 % ethyl acetate : hexane lanaanun 2-amino-5-(4'-bromophenyl)-1,3,4-
oxadiazole (2d) JansmtdupaIudIg17 (70.6 mg, 29.40 %)

m.p.: 139-140 °C

"H NMR (300 MHz, DMSO-d) : & (ppm)

7.79 (d, J = 8.6 Hz, 2H, H-2', H-6")
7.65 (d, J = 8.6 Hz, 2H, H-3', H-5')

"C NMR (75 MHz, DMSO-dq) : 8 (ppm)

167.61 (C-5), 154.42 (C-2),131.70 (C-2',C-6"), 130.06 (C-3',C-5"),
125.47 (C-1"), 117.50 (C-4")

1.2.5 2-Amino-5-(2'-nitrophenyl)-1,3,4-oxadiazole (2e)

11 2'-nitrobenzaldehyde semicarbazone (1e) (208.1 mg, 1 mmol)
axan@8 ethanol 5 mL luzaariunay 1&w lead tetraacetate (443.3 mg, 1 mmol) ) fiazany
1w glacial acetic acid 1 mL ﬂuﬁaqrwgﬁﬁaa 5 52 lu9 1@usiLn 3 mL dRAaA e RLAedu
NRNAA28 dichloromethane (3x20 mL) 5’3&1‘1?% dichloromethane L&4 anh. Na,SO, N789 32LAY
avinazalgasn ﬁwwamﬁmmﬁlﬁu‘%qﬂ'ﬁfﬁ’;ﬂﬂaé'wﬂmmimﬂﬂﬁl (silica gel < 0.063 mm, 8 g)
T2ARaNAI8 40 % ethyl acetate : hexane lAWRAATUM 2-amino-5-(2'-nitrophenyl)-1,3,4-
oxadiazole (2e) Janwmeiduvasudsdinaa (47.6 mg, 23.13 %)

m.p. : 42-43 °C

"H NMR (300 MHz, DMSO-dj) : & (ppm)

8.00 (d, J = 7.2 Hz, 1H, H-6")
7.80 (m, 3H, H-3', H-4', H-5")
7.38 (br s, 2H, NH,)
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"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
164.96 (C-5), 154.80 (C-2), 150.20 (C-2'), 135.85 (C-1'), 133.71
(C-5'), 132.42 (C-4'), 130.36 (C-6"), 124.82 (C-3')

1.2.6 2-Amino-5-(4'-nitrophenyl)-1,3,4-oxadiazole (2f)

11 4"-nitrobenzaldehyde semicarbazone (1f) (208.1 mg, 1 mmol)
axan@ ethanol 5 mL luziariunaw 1@ lead tetraacetate (443.3 mg, 1 mmol) fiazanelu
glacial acetic acid 1 mL ﬂuﬁqnmgﬁﬁao 3 $7lu9 duiLdu 3 mL iaaznauiinana nses
UWREANKNANGQY ethanol NIBILALHINANLALAS LANRAAN 2-amino-5-(4"-nitrophenyl)-1,3,4-
oxadiazole (2f) Aanwmucidunanfniossan (117.2 mg, 56.89 %)

m.p. : 60-61 "C

"H NMR (300 MHz, DMSO-dj) : & (ppm)

8.24 (d, J = 8.8 Hz, 2H, H-2',H-6")
7.63 (d, J = 8.8 Hz, 2H, H-3'H-5")

"C NMR (75 MHz, DMSO-dq) : 8 (ppm)

170.50 (C-5), 160.70 (C-2), 147.52 (C-4"), 144.50 (C-1'), 128.98
(C-2',C-6"), 124.02 (C-3',C-5')

1.2.7 2-Amino-5-(2'-hydroxyphenyl)-1,3,4-oxadiazole (2g)

111 2'-hydroxybenzaldehyde semicarbazone (1g) (179.1 mg, 1 mmol)
azan@ ethanol 5 mL luziariunaw 1@ lead tetraacetate (443.3 mg, 1 mmol) fiazanelu
glacial acetic acid 1 mL ﬂuﬁqmﬁgﬁﬁaa 5 39159 52lu9 tEnsidu 3 mL snEaswein
\Aaduananase dichloromethane (3x20 mL) 590Tw dichloromethane L& anh. Na,SO, n7a4d
JLRLAINRZALBON ﬁwﬁmﬁmﬂﬁﬁqw’ﬁgﬁaﬁﬂaé'uﬂmmﬂmﬂmﬂ (silica gel < 0.063
mm, 8 g) TLADANNUGIY 40 % ethyl acetate : hexane landanmn 2-amino-5-(2'-hydroxy
phenyl)-1,3,4-oxadiazole (2g) Janwmziduvasudiminiassan (27.3 mg, 15.42 %)

m.p. : 110-111 °C

"H NMR (300 MHz, DMSO-d) : & (ppm)

7.78 (d, J = 7.8 Hz, 1H, H-6")
7.49 (t, J = 7.0 Hz, 1H, H-4")
6.91 (m, 2H, H-3',H-5)

"C NMR (75 MHz, DMSO-dq) : 8 (ppm)

161.70 (C-5), 157.50 (C-2), 147.39 (C-2"), 135.99 (C-4'), 130.72
(C-5'), 124.50 (C-1'), 119.53 (C-6'), 117.51 (C-3)
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1.2.8 2-Amino-5-(4'-hydroxyphenyl)-1,3,4-oxadiazole (2h)
11 4'-nitrobenzaldehyde semicarbazone (1h) ( 179.1 mg, 1 mmol)
azau@ ethanol 5 mL luwaafunay 16w lead tetraacetate (443.3 mg, 1 mmol) A
anDives 4 Falug @utindu 3 mL dhwdesweinieduanaiadas dichloromethane
(3x20 mL) 593%% dichloromethane L&y anh, Na,SO, N384 Jzinaalrinazaitgaan vin
Namﬁmsﬁlﬁﬁqwﬁfﬁamaé’mﬂmmimmﬁﬂ (silica gel < 0.063 mm, 8 g) T=ABANNA?E 30
% ethyl acetate : hexane lanRanuad 2-amino-5-(4'-hydroxyphenyl)-1,3,4-oxadiazole (2h) Y
anwoztduuasudifiniadsa (41.5 mg, 23.43 %)
m.p. : 69-70 °C
"H NMR (300 MHz, CDCly) : § (ppm)
11.60 (br s, 2H, NH,)
9.91 (s, 1H, OH)
8.82 (d, J = 7.5 Hz, 2H, H-2', H-6")
7.95 (d, J = 7.5 Hz, 2H, H-3', H-5")
">C NMR (75 MHz, CDCl, ) : 8 (ppm)
162.25 (C-5), 161.10 (C-2), 136.63 (C-4"), 132.41 (C-2',C-6"), 119.80
(C-1'), 115.94 (C-3', C-5')

1.2.9 2-Amino-5-(indol-3'-yl)-1,3,4-oxadiazole (2i)

111 indol-3"-yl carboxaldehyde semicarbazone (1i) (202.1 mg, 1 mmol)
azan8ee ethanol 5 mL luzaafunan L& lead tetraacetate (443.3 mg, 1 mmol) fiazansln
glacial acetic acid 1 mL ﬂuﬁqm%n‘lﬁﬁaa 8 7lu9 LentiEn 3 mL dnAaAmeiRLAAY wN
8N@@28 dichloromethane (3x20 mL) ‘mwﬁy’u dichloromethane L@ anh. Na,SO, N384 ILhg
avinazalgasn ﬁwwamﬁmmﬁlﬁu‘%qﬂ'ﬁfﬁ’;ﬂﬂaé'wﬂmmimﬂﬂﬁl (silica gel < 0.063 mm, 6 g)
TLABANNAIY 20 % ethyl acetate : hexane lonRanmad 2-amino-5-(indol-3'-yl)-1,3,4-
oxadiazole (2i) JanwueiduvaudiFnaes (33.0 mg, 16.5 %)

m.p. : 183-184 °C

"H NMR (300 MHz, DMSO-dg) : & (ppm)

9.93 (s, 1H, H-1")

8.28 (s, 1H, H-2')
8.09 (d, J = 7.5 Hz, 1H, H-4")
7.51 (d, J =7.4 Hz, 1H, H-7")
7.24 (m, 2H, H-5'H-6")
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"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
162.20 (C-5), 155.10 (C-2), 145.20 (C-T'a), 138.91 (C-2'), 136.80
(C-3'a), 123.94 (C-5'), 122.59 (C-6"), 121.68 (C-4"), 116.64 (C-3'), 112.88 (C-7')

1.2.10 2-Amino-5-(1'-methylpyrrol-2'-yl)-1,3,4-oxadiazole (2j)
#1  1'-methylpyrrol-2'-yl carboxaldehyde semicarbazone (1j) (166.1
mg, 1 mmol) aza8@38 ethanol 5 mL luwIadwnNay LA lead tetraacetate (443.3 mg, 1
mmol) fazanelu glacial acetic acid 1 mL ﬂuﬁqmugﬁﬁaa 9 37lug duidn 3 mL 1
WA AL ART N RN AT dichloromethane (3x20 mL) 590%u dichloromethane L& anh,
Na,SO, N389 3LREAINIaza18a8n ﬁwﬁmﬁmmﬁlﬁu‘%qw'ﬁgﬁaﬂﬂaé'uﬂmmimmﬁﬂ (silica
gel < 0.063 mm, 8 g) TLADRNUAE ethyl acetate landanmm 2-amino-5-(1'-methylpyrrol-2'-
yI)-1,3,4-oxadiazole (2j) Anwaidupandodinanaidy (30.4 mg,18.15 %)
m.p. : 81-82 °C
"H NMR (300 MHz, DMSO-d) : & (ppm)
7.34 (d, J = 2.7 Hz, 1H, H-5)
7.24 (br s, 1H, H-3")
6.29 (d, J = 2.7 Hz, 1H, H-4")
6.22 (br s, 2H, NH,)
2.71 (s, 3H, CHy)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
169.23 (C-5), 156.65 (C-2), 147.45 (C-5'), 143.30 (C-2'), 137.29
(C-3'), 128.36 (C-4"), 24.44 (CH,)



2. MIFNATARITBURUT 2-ethyl-5-substituted-1,3 4-oxadiazoles laelgiA5en
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2.4 MIFIATZARIIOUWUS hydrazides (3b-h)
ﬁﬁagﬁuﬁ( ester %%am‘l;ﬁ'uﬁg benzoyl chloride 1 mmol azantlu ethanol 10
mL luarariunan dowe 1&u hydrazine hydrate 4 mmol 40l reflux faauyfiseneas TLC
A aana a 6 1 v & A A v o ) 1 g’ ~ a
Waljisoniesuysal ddesliidungmnnivas uazilduglugrsiugds (Reaznau nvas

aznanaan a1 lUanuaneay ethanol Nyadlazyinlwimws maaaaugmﬂmdaﬁ”ﬁaﬁw NMR

2.1.1  2'-Hydroxyphenyl hydrazide (3b)
%1 methyl salicylate (308.1 mg, 2 mmol) azanelu ethanol 10 mL lu
PIATUNAY Fae g LHY hydrazine hydrate (0.3 mL, 8 mmol) 11l reflux 4 Talus Usaslwibn
ﬁqnmgﬁﬁad ilduglusrsinugs inaznaudann nsesnznanuazannindae ethanol vinld
wiAd lenaan sl 2'-hydroxybenzoyl hydrazide (3b) Hansactduvasudifui (2295 mg,
75.42 %)
m.p. : 120-121 °C
'H NMR (300 MHz, DMSO-d) : 8 (ppm)
12.45 (br s, 1H, OH)
10.05 (s, 1H, NH)
7.79 (d, J = 7.7 Hz, 1H, H-6")
7.38 (t, J= 7.7 Hz, 1H, H-5
6.87 (m, 2H, H-3', H-4")
4.65 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
168.33 (C=0), 160.00 (C-2'), 133.85 (C-4'), 127.56 (C-6'), 119.10
(C-5'), 117.74 (C-3"), 114.86 (C-1')

2.1.2 2'-Chlorophenyl hydrazide (3c)
111 2-chlorobenzoyl! chloride (0.3 mL, 2 mmol) azantlu ethanol 10 mL
Tuwaarunaw faw e 1eiy hydrazine hydrate (0.3 mL, 8 mmol) i1l reflux 4 T2l Usaalw
Lﬁuﬁqmﬂgﬁﬁaa ilduzlugrarinugs tianznaudans niasaznauuazannansay ethanol ¥in
Thusts lanaanuad 2'-chlorophenyl hydrazide (3c) Nanwoueiduvaiudedvd (2904 mg,
85.12 %)
m.p. : 275-276 °C)
'H' NMR (300 MHz, DMSO-dq) : 8 (ppm)
10.56 (s, 1H, NH)
7.45 (m, 4H, H-3', H-4', H-5', H-6")
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"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
165.84 (C=0), 147.56 (C-6"), 131.99 (C-4), 130.36 (C-2'), 129.88

(C-3"), 127.61 (C-5'), 123.20 (C-1")

2.1.3 4'-Chlorophenyl hydrazide (3d)
111 4-chlorobenzoyl chloride (0.3 mL, 2 mmol) azantlu ethanol 10 mL
Tuwaarunaw fas < L& hydrazine hydrate (0.3 mL, 8 mmol) sh'ld 3 Talus Usealwiiui
amnniviag ilduglusrsinugs iaazneuszn nssaninuazannaneas ethanol ¥inliusis
|dnRantuat 4'-chlorophenyl hydrazide (3d) iansmziduuaauda®uni (314.9 mg, 92.32 %)
m.p. : 257-258 °C
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
10.67 (s, 1H, NH)
7.94 (d, J = 8.5 Hz, 2H, H-2',H-6")
7.62 (d, J = 8.5 Hz, 2H, H-3',H-5")
4.65 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
165.35 (C=0), 137.25 (C-4"), 131.64 (C-1), 129.85 (C-2',C-6"),
129.16 (C-3',C-5")

2.1.4 Indol-2'-yl hydrazide (3e)
11 ethyl indole-2-carboxylate (378.4 mg, 2 mmol) ) azanelu ethanol
10 mL luwnanunan fes s L@y hydrazine hydrate (0.3 mL, 8 mmol) ¥l reflux 5 SRR
ﬂdaﬂlﬁ@uﬁqmﬁnﬂﬁﬁaa inluuslugnsrinuds thaaznauiznn nsesasnauuazannandly
ethanol NJa9uasyNANlRLAS TaNRAAUN indol-2'-yl hydrazide (3e) Hanwmstdunanda?
(230.2 mg, 65.70 %)
m.p. : 125-126 °C
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
11.56 (s, 1H, H-1)
9.79 (s, 1H, NH)
7.58 (d, J = 7.8 Hz, 1H, H-4")
7.43 (d, J = 7.8 Hz, 1H, H-7")
7.16 (t, J = 7.8 Hz, 1H, H-6))
7.05 (s, 1H, H-3)
7.01 (t, J = 7.8 Hz, 1H, H-5')
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4.49 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dg) : 8 (ppm)
161.69 (C=0), 136.74 (C-2), 130.78 (C-T'a), 127.52 (C-3'a),
123.70 (C-6), 121.87 (C-4), 120.26 (C-5), 112.71 (C-7'), 102.47 (C-3))

215 Indol-3-yl methyl hydrazide (3f)
11 ethyl 3-indoleacetate (304.6 mg, 1.5 mmol) azanelu ethanol 10
mL Tuanafiunay dos 1ia hydrazine hydrate (0.2 mL, 6 mmol) ¥l 5 T2 lus Usawldibn
ﬁqmﬂgﬁﬁaa i luglugroinuds iaazneuiinies nsasaznauuazannandas ethanol
NTILASYINNANIALAS TaNAaA AN indol-3-yl methyl hydrazide (3f) Ranumsidunanfinaos
(197.1 mg, 69.45 %)
m.p. : 129-130°C
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.86 (s, 1H, H-1)
9.17 (s, 1H, NH)
7.56 (d, J = 8.0 Hz, 1H, H-4")
7.33 (d, J = 8.0 Hz, 1H, H-7")
7.47 (s, 1H, H-2)
7.04 (t, J = 8.0 Hz, 1H, H-6")
6.97 (t, J = 8.0 Hz, 1H, H-5
4.19 (br s, 2H, NH,)
3.44 (s, 2H, CH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
170.77 (C=0), 136.48 (C-T'a), 127.59 (C-3'a), 124.17 (C-2",
121.56 (C-6'), 119.17 (C-4'), 118.75 (C-5'), 111.73 (C-7"), 109.09 (C-3'), 31.13 (CH,)

2.1.6 Pyridin-2'-yl hydrazide (3g)
1} ethyl-2-picotinate (302.3 mg, 2 mmol) azanelu ethanol 10 mL 1w
PI0RUNAY Ao8 9 LN hydrazine hydrate (0.3 mL, 8 mmol) i1l reflux 5 Talus Usaslwibw
ﬁqm%gﬁﬁaaﬁ,ﬂﬂLLﬁlude{']LLia LAAzNauRY1I NT2IAZNaULAZANNENGY ethanol NT84
waernlAuRe lanaanuad pyridin-2-yl hydrazide (3g) Sanmausidunandu1i (246.1 mg,

89.71 %)
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m.p. : 83-84 °C
'H NMR (300 MHz, DMSO-dq) : 8 (ppm)
9.87 (bs, 1H, NH)
8.60 (d, J = 4.7 Hz, 1H, H-3)
7.96 (m, 2H, H-4', H-6")
7.57 (t, J = 4.7 Hz, 1H, H-5)
4.56 (br s, 2H, NH,)
"C NMR (75 MHz, CDCl) : § (ppm)
164.71 (C=0), 148.99 (C-2'), 148.38 (C-6'), 137.35 (C-4'), 126.49

(C-3'), 122.22 (C-5')

2.1.7 Pyridin-3-yl hydrazide (3h)
11 ethyl nicotinate (302.3 mg, 2 mmol) aza18l ethanol 10 mL fae 9
luaiaiunay L@y hydrazine hydrate (0.3 mL, 8 mmol) ¥}y reflux 3 T2l Udogldfud
RIVEHVGR ilduglugrariuds iaaznaudaninsas aznanuazankanda ethanol n3ag
uasyn AU lanaanMast pyridin-3-yl hydrazide (3h) Sanwmsiduvaudsdan (259.3 mg,
94.52 %)
m.p.:139-141 °C
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
9.96 (s, 1H, NH)
8.96 (s, 1H, H-2)
8.68 (d, J = 4.0 Hz, 1H, H-6')
8.15 (d, J = 7.9 Hz, 1H, H-4")
7.49 (t J = 7.9 Hz, 1H, H-5)
4.58 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
164.81 (C=0), 152.22 (C-2'), 148.51 (C-6'), 135.15 (C-4'), 129.34

(C-3"), 123.97 (C-5))
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2.2 MIFIATZRAYAUT 2-ethyl-5-substituted-1,3.4-oxadiazoles (4a-h)

ﬁﬁamgﬁu:ﬁ{ hydrazides 47%7% 1 mmol  luananwnay LAy triethyl
orthopropanoate 5.5 mmol Waztill reflux GaenunmAadfATendas TLC HadfiTen
Lﬁ@%%ﬁ&lﬁaliﬂiﬂdaUlﬁLﬁ%ﬁQMﬂQﬁﬁad Gutin 2 mL uastiuasazansBudives potassium
carbonate $14I% 2 mL FINANGASMINLAALY F1LAAAZNaN NTBILAZANNANAIY ethanol
flifiaaznan anaiaeay diethyl ether (3x20 mL) 590T4 diethyl ether L&% anh. Na,SO,
n383 szmﬂéhﬁ’mzmzlaaﬂLLazﬁwmswﬁmﬁmﬁﬁu‘%qwﬁm BMIANKNANAIBAalaTNIlngn
A

2.2.1 2-Ethyl-5-phenyl-1,3,4-oxadiazole (4a)
1 benzoyl hydrazine (3a) (1362 mg, 1 mmol) ¥ ¥iUfATENY
triethyl orthopropanoate (1.1 mL, 5.5 mmol) laai1ly reflux 5 2 lus Usaslwiin et 2 ml
LLﬂzLauaWiaza’lﬂéuﬁ’smad potassium carbonate 31434 2 ml WNEIINFTUNIEN AR diethyl
ether (3x20 mL) i’asJ%Zumao diethyl ether L@% anh. Na,SO, N384 TngAIazagaan i
Namﬁmsﬁlﬁﬁqwﬁfﬁamaé’mﬂmmimmﬁﬂ (silica gel < 0.063 mm, 6 g) T=ABANNALE 40
% ethyl acetate : hexane lanRanuad 2-ethyl-5-phenyl-1,3,4-oxadiazole (4a) Nanwmetdn
28382 la (60.5 mg, 54.76 %)
b.p. : 265-267 °C
'H NMR (300 MHz, DMSO-d) : 5 (ppm)
7.98 (d, J = 6.4 Hz, 2H, H-2',H-6")
7.58 (m, 3H, H-3', H-4', H-5")
2.93(q, J = 7.5 Hz, 2H, CH,)
1.31 (t, J = 7.5 Hz, 3H, CHj)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
168.23 (C-5), 164.31 (C-2), 132.23 (C-4'), 129.86 (C-2',C-6'),
126.83 (C-3',C-5'), 124.05 (C-1'), 18.87 (CH,), 10.90 (CHj)

2.2.2 2-Ethyl-5-(2'-hydroxyphenyl)-1,3,4-oxadiazole (4b)
11 2-hydroxyphenyl hydrazide (3b) (152.1 mg, 1 mmol) ¥
U7 A38111 triethyl orthopropanoate (1.1 mL, 5.5 mmol) laasinlil reflux 5 Tl Usoglddn
Lam{ﬁ 2 mL LLazLastiazmﬂéwﬁwaa potassium carbonate 31%43% 2 mL WRIINFUNIENA
a8l diethyl ether (3x20 mL) ‘5w°§'u°uaa diethyl ether L@x anh. Na,SO, N84 TRLAI

a o Y Aa c&rw o T
araNuaan mwamnmgﬁl%mqﬂﬁmUﬂaawﬂmmimm’]ﬂ (silica gel < 0.063 mm, 8 g) T
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ABaNUA28 50 % ethyl acetate : hexane lAWRAATUM 2-ethyl-5-(2-hydroxyphenyl)-1,3,4-
oxadiazole (4b) fanuwaziIuvasraFinaa (55.8 mg, 29.36 %)
b.p. : 259-260 °C
'H NMR (300 MHz, CDCl,) : & (ppm)
10.06 (br, 1H, OH)
7.66 (dd, J = 7.8 Hz, 1.3 Hz, 1H, H-6")
7.36 (t, J = 7.8 Hz, 1H, H-5)
7.04 (d, J = 7.9 Hz, 1H, H-3))
6.92 (t, J = 7.9 Hz, 1H, H-4")
2.92 (q, J = 7.6 Hz, 2H, CH,)
1.40 (t, J = 7.6 Hz, 3H, CHy)
"C NMR (75 MHz, CDCl5) : & (ppm)
166.50 (C-5), 164.33 (C-2), 157.41 (C-2'), 132.97 (C-3"), 126.40 (C-6'), 120.09 (C-4'), 117.37
(C-5'), 108.18 (C-1'), 18.98 (CH,), 10.67 (CHa)

2.2.3 2-Ethyl-5-(2'-chlorophenyl)-1,3,4-oxadiazole (4c)
%1 2'-chlorophenyl hydrazide (3¢) (170.5 mg, 1 mmol) ¥ {n3en
AU triethyl orthopropanoate (1.1 mL, 5.5 mmol) laasin 1y reflux 6 2 lus Usaslwiin e 2
mL LLa:Lauaﬁiazaﬂﬂéwﬁamad potassium carbonate 3ITWIK 2 mL WEINFUNIRNAAE
diethyl ether (3x20 mL) i?&l%ﬂ“ﬂad diethyl ether L&¥ anh. Na,SO, N84 TREaIIRZae
aan ﬁwwﬁmﬁmm‘lﬁu‘%qwfﬁamaé’uﬂmmimnﬁﬂ (silica gel < 0.063 mm, 8 g) T=ABANY
@28 50 % ethyl acetate : hexane NRAN TN 2-ethyl-5-(2'-chlorophenyl)-1,3,4-oxadiazole (4c)
fansaziduvaanalla (136.0 mg, 65.22 %)
b.p. : 271-273 °C
'H NMR (300 MHz, DMSO-dg) : 5 (ppm)
7.94 (d, J = 7.6 Hz, 1H, H-6")
7.70 (d, J = 7.6 Hz, 1H, H-3")
763 (t, J = 7.6 Hz, 1H, H-5)
7.56 (t, J = 7.6 Hz, 1H, H-4)
2.96 (q, J = 7.2 Hz, 2H, CH,)
1.32 (t, J = 7.2 Hz, 3H, CH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
168.72 (C-5), 162.49 (C-2), 133.56 (C-5'), 132.17 (C-2), 131.67
(C-4'), 131.49 (C-3"), 128.32 (C-6'), 123.22 (C-1), 18.81 (CH,), 10.86 (CHj)
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2.2.4 2-Ethyl-5-(4'-chlorophenyl)-1,3,4-oxadiazole (4d)
11 4'-chlorophenyl hydrazide (3d) (170.5 mg, 1 mmol) X%
U7 %8111 triethyl orthopropanoate (1.1 mL, 5.5 mmol) laasinlyl reflux 5 72 lus daoslwidu
Lami’l 2 mL LLazLa&Jm‘ia‘;a’mé&lﬁ’mad potassium carbonate 31434 2 mL WRIINFTUNIENA
a8l diethyl ether (3x20 mL) Sau%uma\‘l diethyl ether L&y anh. Na,SO, N84 TREAIT
AzZaN88N ﬁﬁmmamﬁmsﬂﬁu‘%qw%‘ﬁaﬂﬂaé'uﬂmmimﬂiﬁ\l (silica gel < 0.063 mm, 8 g)
TeARANNGIY 40% ethyl acetate : hexane lenfanmai 2-ethyl-5-(4'-chlorophenyl)-1,3,4-
oxadiazole (4d) JanwmtduvasnaiIFiniessan (140.3 mg, 67.32 %)
b.p.: 284-286 °C
'H NMR (300 MHz, DMSO-dg) : 5 (ppm)
7.99 (d, J = 8.3 Hz, 2H, H-2', H-6")
7.67 (d, J = 8.3 Hz, 2H, H-3', H-5"
4.32 (q, J = 7.2 Hz, 2H, CH,)
134 (t, J = 7.2 Hz, 3H, CHa)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
164.67 (C-5), 163.67 (C-2), 136.60 (C-4'), 130.07 (C-2'.C-6",
128.61(C-3,C-5), 122.80 (C-1"), 15.99 (CH,), 10.15 (CH,)

2.2.5 2-Ethyl-5-(indol-2"-yl)-1,3,4-oxadiazole (4e)

%1 indol-2'-yl hydrazide (3e) ( 175.1 mg, 1 mmol) ¥1¥iUfjAseny
triethyl orthopropanoate (1.1 mL, 5.5 mmol) lagsin'ly reflux 5 2 lus Uaosliidn e 2
mL LLazLaumiazmﬂéuﬁwao potassium carbonate 14I% 2 mL WIRINENURNAAE
diethyl ether (3x20 mL) ilu%umad diethyl ether L@x anh. Na,SO, N33 TREAIRZAE
aan ﬁwmiwamﬁmmﬂﬁu‘%qw'ﬁfﬁqmaé’mﬁmwﬂmmﬂ (silica gel < 0.063 mm, 8 g) T
ABANNIY 40 % ethyl acetate : hexane lenfanun 2-ethyl-5-(indol-2'-yl)-1,3,4-oxadiazole
(4e) UanwieiduyaIudyTay (108.2 mg, 47.65 %)

m.p. : 265-266 "C

'H NMR (300 MHz, DMSO-dg) : 8 (ppm)

12.19 (s, 1H, H-1")

7.65 (d, J = 8.0 Hz, 1H, H-4")
7.46 (d, J = 8.0 Hz, 1H, H-7")
7.24 (t, J = 8.0 Hz, 1H, H-6)
7.14 (s, 1H, H-3")
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7.08 (t, J = 8.0 Hz, 1H, H-5)
2.95 (q, J = 7.2 Hz, 2H, CH,)
134 (t, J= 7.2 Hz, 3H, CHy)
"C NMR (75 MHz, DMSO-dg) : § (ppm)
167.59 (C-5), 159.69 (C-2), 138.11 (C-7'a), 127.72 (C-3'a), 124.51
(C-6), 121.85 (C-4"), 121.75 (C-2'), 120.73 (C-5'), 112.68 (C-7"), 104.88 (C-3), 18.90 (CHy),
10.80 (CHs)

226 2-Ethyl-5-(indol-3-yl methyl)-1,3,4-oxadiazole (4f)

11 indol-3"-yl methyl hydrazide hydrazide (3f) (189.1 mg, 1 mmol) a1

¥ §A3nnu triethyl orthopropanoate (1.1 mL, 5.5 mmol) lassi1ly reflux 6 T lus Usogls
LEI% Lam{’l 2 mL LLa‘;La&lmiazmﬂawﬁ’mad potassium carbonate 3144 2 mL WNEIINFNN
afiaee diethyl ether (3x20 mL) 330T1v89 diethyl ether Ldiy anh. Na,SO, N384 TLLRBAIN

a

AZaNU88N ﬁﬁmmamﬁmsﬂﬁmqw%‘ﬁaﬂﬂaé'uﬂmmimmﬁ (silica gel < 0.063 mm, 8 g)
TeABANNGY 40 % ethyl acetate : hexane lenfanun 2-ethyl-5-(indol-3'-yl methyl)-1,3,4-
oxadiazole (4f) Hanwaziduvaldeday (123.2 mg, 54.23 %)
m.p. : 75-76 “C
"H NMR (300 MHz, DMSO-dg) : 8 (ppm)
11.05 (s, 1H, H-1')
7.49 (d, J = 7.8 Hz, 1H, H-4")
7.36 (d, J = 7.8 Hz, 1H, H-7")
7.32 (s, 1H, H-2)
7.09 (t, J = 7.8 Hz, 1H, H-6")
6.99 (t, J = 7.8 Hz, 1H, H-5
4.29 (s, 2H, CH,)
278 (q, J = 7.6 Hz, 2H, CH,)
119 (t, J = 7.6 Hz, 3H, CH,)
"C NMR (75 MHz, DMSO-dq) : & (ppm)
167.98 (C-2) 166.09 (C-5), 136.65 (C-7'a), 127.11 (C-3'a), 124.50
(C-2'), 121.75 (C-6"), 119.17 (C-4"), 118.67 (C-5'), 112.02 (C-7"), 107.49 (C-3"), 21.83 (CHb,),

18.68 (CH,) 10.86 (CH3)
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2.2.7 2-Ethyl-5-(pyridin-2'-yl)-1,3,4-oxadiazole (49g)
¥ pyridin-2-yl hydrazide (3g) ( 137.1 mg, 1 mmol) ¥1¥UZ AL
triethyl orthopropanoate (1.1 mL, 5.5 mmol) lagsin'ly reflux 6 2 lus Usaslwiin e 2
mL LLazLﬁNmiazmﬂéuﬁwao potassium carbonate I1WI% 2 mL WRNINFUNIENAG2E
diethyl ether (3x20 mL) S’J&I%u“llad diethyl ether L&¥ anh. Na,SO, N84 TREaIIRZae
aan ﬁﬁmmﬁmﬁmsﬂﬁu‘%qw%{ﬁaﬂﬂaé'uﬂmmimmﬁ\l (silica gel < 0.063 mm, 8 g) T
ABANIGIY 40 % ethyl acetate : hexane lGNAAATUI 2-ethyl-5-(pyridin-2'-yl)-1,3,4-oxadiazole
(4g) Janwauziduvasnail (60.3 mg, 34.45 %)
b.p. : 257-259 °C
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
8.76 (d, J = 4.5 Hz, 1H, H-6")
8.15 (d, J= 6.4 Hz, 1H, H-3")
8.05 (t, J = 4.5 Hz, 1H, H-5')
7.62 (t, J = 6.5 Hz, 1H, H-4")
2.97 (q, J = 7.6 Hz, 2H, CH,)
1.32 (t, J = 7.6 Hz, 3H, CH,)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
169.07 (C-5), 163.94 (C-2), 150.66 (C-6'), 143.37 (C-2"), 138.33

(C-4"), 126.70 (C-3"), 123.20 (C-5'), 18.91 (CH,), 10.86 (CHs)

2.2.8 2-Ethyl-5-(pyridin-3'-yl)-1,3,4-oxadiazole (4h)

¥ pyridin-3"-yl hydrazide (3h) (137.1 mg, 1 mmol) WYY AL
triethyl orthopropanoate (1.2 mL, 5.5 mmol) lagsin'ly reflux 6 2 lus Usaslwiin e 2
mL LLazLﬁNmiazmﬂéuﬁwao potassium carbonate I1WI% 2 mL WRNINFUNIENAG2E
diethyl ether (3x20 mL) S’J&I%u“llad diethyl ether L&¥ anh. Na,SO, N84 TREaIIRZae
aan ﬁwawswamﬁmmﬂﬁu%qwﬁﬁamaé’mﬁmuﬂmmﬂ (silica gel < 0.063 mm, 6 g) T
ABANIGIY 40 % ethyl acetate : hexane lAWAAATIAN 2-ethyl-5-(pyridin-3-yl)-1,3,4-oxadiazole
(4h) Janwasiduvaanails  (72.1 mg, 41.22 %)

b.p. : 262-264 °C

'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
9.13 (s, 1H, H-2"),
8.78 (d, J = 4.5 Hz, 1H, H-6")
8.33 (d, J = 6.4 Hz, 1H, H-4)
7.62 (dd, J = 6.4 Hz, 4.5 Hz, 1H, H-5")
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2.96 (q, J = 7.5 Hz, 2H, CHy)
1.33 (t, J = 7.5 Hz, 3H, CHa)
"C NMR (75 MHz, DMSO-dq) : 8 (ppm)
168.74 (C-5), 162.53 (C-2), 152.73 (C-6'), 147.46 (C-2'), 134.47
(C-4), 124.81 (C-5'), 120.53 (C-3'), 18.87 (CH,), 10.81 (CH)

ﬂﬂiﬁﬂﬂﬂﬁ&ﬁaﬂﬁdﬂ'\ﬂﬂﬁWLLazgﬁlitﬂidﬁ%”ld‘ilE]\‘lﬁ’]iﬂa@]ﬁmsﬁﬁvlﬁﬁnﬂﬂ’ﬁ

q3LAIER

ﬁﬁﬁ’]iﬁé{’dmiﬁz%ﬂﬁ NW%WQ@L@@@%%@Q@%QBNL%G’J LLNz?lﬂH’]g(@]iIﬂNﬁ%’NI@ULﬂﬂﬁﬂ
masdnlnsaladldwn ultraviolet visible spectroscopy(UV), infrared spectroscopy(IR), nuclear

magnetic resonance spectroscopy(NMR) 82 mass spectrometry(MS)
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1. m«yﬁ%t‘f semicarbazones (1a-j)
1.1 2'-Methoxybenzaldehyde semicarbazone (1a)
anwasdunandu1n (236.8 mg, 68.28 %)
m.p. 199-200°C
R; 0.30 (87 % EtOAc : hexane)
MeOH .
uv A max M (log €) : 211 (3.95), 277 (3.95), 314 (3.90)
IR Vr'fg; cm 3463, 3181, 1690, 1610, 1580,1507, 735
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"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.26 (s, 1H, NH)
8.17 (s, 1H, H-5)
7.99 (d, J = 7.4 Hz, 1H, H-6))
7.33 (t, J = 7.4 Hz, 1H, H-5)
7.04 (d, J = 7.4 Hz, 1H, H-3)
6.94 (t, J = 7.4 Hz, 1H, H-4")
6.47 (br s, 2H, NHy)
3.81 (s, 3H, OCH)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
157.51 (C=0), 157.21 (C-2'), 135.17 (C-5), 130.82 (C-4'), 125.98
(C-6'),123.24 (C-1"), 120.98 (C-5'), 112.00 (C-3"), 56.03 (OCHS)

1.2 4'-Methoxybenzaldehyde semicarbazone (1b)
Nanwmtdunandu (290.7 mg, 75.24 %)
m.p. 198-199 °C
R; 0.25 (87 % EtOAc : hexane)
UV A M nm (log €) : 218 (3.85), 286 (4.07), 310 (3.85)
IR VX cm’ : 3444, 3123, 1690, 1642, 1590, 1438, 765
"H NMR (300 MHz, DMSO-dg) : 8 (ppm)
10.09 (s, 1H, NH)
7.78 (s, 1H, H-5)
7.65 (d, J = 8.2 Hz, 2H, H-2',H-6")
6.94 (d, J = 8.2 Hz, 2H, H-3',H-5")
6.41 (br s, 2H, NH,)
4.02 (s, 3H, OCH,)
"C NMR (75 MHz, DMSO-dq) : § (ppm)
160.51 (C=0), 157.28 (C-4'), 139.69 (C-5), 128.48 (C-2',C-6"),
127.90 (C-1'), 114.54 (C-3',C-5'), 55.69 (OCH.,)
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1.3 2'-Bromobenzaldehyde semicarbazone (1c)
Hanwmtdunandu (295.3 mg, 81.33 %)
m.p. 224-225 °C
R; 0.27 (87 % EtOAc : hexane)
UV A MM nm (log €) : 210 (4.20), 220 (4.24), 280 (4.39)
IR VX cm’ : 3458, 3250, 1729, 1649, 1590, 1036, 755
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.53 (s, 1H, NH)
8.19 (br s, 1H, H-5, H-3')
7.62 (d, J = 7.2 Hz, 1H, H-6")
7.38 (t, J = 7.2 Hz, 1H, H-5)
7.29 (t, J = 7.2 Hz, 1H, H-4")
6.60 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
156.97 (C=0), 137.92 (C-5), 133.87 (C-1'), 133.34 (C-4"), 131.12
(C-3"), 128.24 (C-6'), 127.82 (C-5'), 123.09 (C-2")

1.4 4'-Bromobenzaldehyde semicarbazone (1d)
anwasdunandu1n (329.3 mg, 90.70 %)
m.p. 224-225 °C
R; 0.30 (87 % EtOAc : hexane)
UV A MM nm (log €) : 220 (4.47), 280 (4.60)
IRV ® cm’ : 3416, 3210, 1710, 1651, 1593, 1099, 755
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.30 (s, 1H, NH)
7.79 (s, 1H, H-5)
7.68 (d, J=8.4 Hz, 2H, H-2' H-6")
7.56 (d, J = 8.4 Hz, 2H, H-3'H-5")
6.52 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
157.12 (C=0), 138.46 (C-5), 134.59 (C-1"), 131.97 (C-2',C-6"),
128.93 (C-3', C-5'), 122.50 (C-4')
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1.5 2'-Nitrobenzaldehyde semicarbazone (1e)
Nanwasiduvasudimniod (277.1 mg, 66.55 %)
m.p. 222-223 °C
R; 0.33 (87 % EtOAc : hexane)
UV A MM nm (log €) : 210 (4.20), 220 (4.24), 280 (4.39)
IR VX cm’ : 3465, 3190, 1726, 1670, 1597, 1521, 1469, 740
"H NMR (300 MHz, DMSO-d) : & (ppm)
10.64 (s, 1H, NH)
8.35 (d, J = 7.9 Hz, 1H, H-6")
8.23 (s, 1H, H-5)
7.99 (d, J = 8.1 Hz,1H, H-3")
7.72 (t, J = 7.9 Hz, 1H, H-5)
7.57 (t, J = 8.1 Hz, 1H, H-4")
6.64 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
156.83 (C=0), 148.23 (C-2'), 134.42 (C-5),133.64 (C-5'), 130.03
(C-4"), 129.24 (C-1'), 128.37 (C-6'), 124.81 (C-3)

1.6 4'-Nitrobenzaldehyde semicarbazone (1f)
Nanwozidurasudimniossat (379.6 mg, 91.18 %)
m.p. 192-193 ‘'C
R; 0.30 (87 % EtOAc : hexane)

UV A V" hm (log €) : 209 (3.86), 229 (2.79), 326 (4.01)
IR V:;g; Cm_1 : 3444, 3102, 1710, 1635, 1524, 1091, 928
"H NMR (300 MHz, DMSO-dg) : & (ppm)

10.64 (s, 1H, NH)

8.20 (d, J = 8.6 Hz, 2H, H-2',H-6")

8.01 (d, J = 8.6 Hz, 2H, H-3',H-5")

7.92 (s, 1H, H-5)

6.71 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : § (ppm)

156.91 (C=0), 147.55 (C-4"), 141.84 (C-1'), 137.17 (C-5), 127.84

(C-2',C-6"), 124.25 (C-3',C-5")
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1.7 2'-Hydroxybenzaldehyde semicarbazone (1g)
Nanwmziduraaldi®zel (245.5 mg, 68.51 %)
m.p. 219-220 ‘C
R; 0.20 (87 % EtOAc : hexane)
uv A r"fng nm (log €) : 210 (4.34), 270 (4.34), 280 (4.38), 320 (4.14)
IR V:;Z: Cm_1 : 3490, 3250, 3154, 1697, 1620, 1590, 1445, 1266, 760
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.17 (s, 1H, NH)
9.97 (br s,1H, OH)
8.14 (s, 1H, H-5)
7.75 (d, J = 7.2 Hz, 1H, H-6")
747 (t, J = 7.0 Hz, 1H, H-4")
6.82 (m, 2H, H-3', H-5')
6.39 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
157.03 (C=0), 156.26 (C-2'), 137.97 (C-5), 130.63 (C-4'), 127.14
(C-6'), 121.05 (C-1'), 119.68 (C-5'), 116.40 (C-3")

1.8 4'-Hydroxybenzaldehyde semicarbazone (1h)
anwmziduraaldi®zel (287.2 mg, 80.15 %)
m.p. 209-210 ‘C
R; 0.20 (87 % EtOAc : hexane)
UV A Y hm (log €) : 220 (4.30), 280 (4.47), 300 (4.38)
IR V:;S; Cm-1 : 3460, 3340, 3172, 1720, 1653, 1590, 1245, 764
"H NMR (300 MHz, DMSO-dg) : & (ppm)
10.00 (s, 1H, NH)
9.76 (br s, 1H, OH)
7.72 (s, 1H, H-5)
7.51 (d, J = 6.6 Hz, 2H, H-2',H-6")
6.75 (d, J = 6.6 Hz, 2H, H-3'H-5')
6.36 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : § (ppm)
158.93 (C=0), 157.33 (C-4'), 140.15 (C-5), 128.59 (C-2',C-6"),
126.30 (C-1'), 115.89 (C-3', C-5')



1.9 Indol-3"-yl carboxaldehyde semicarbazone (1i)
fanwouziduvasudimniossat (195.9 mg, 64.58 %)
m.p. 263-265 °C
R; 0.27 (87 % EtOAc : hexane)

UV A MM nm (log €) : 222 (4.15), 270 (4.04), 302 (4.18)
IR V¥ cm’ : 3497, 3368, 1690, 1651, 1585, 1416, 750
"H NMR (300 MHz, DMSO-dg) : & (ppm)

11.45 (s, 1H, H-1")

9.91 (s, 1H, NH)

8.16 (d, J = 7.7 Hz, 1H, H-4')

8.06 (s, 1H, H-5)

7.69 (s, 1H, H-2')

7.40 (d, J = 7.9 Hz, 1H, H-7')

717 (t, J= 7.9 Hz, 1H, H-6")

7.09 (t, J = 7.7 Hz, 7.9 Hz, 1H, H-5')

6.24 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
157.36 (C=0), 137.94 (C-5), 137.43 (C-7'a), 129.45 (C-2'), 124.51

(C-3'a), 122.82 (C-6"), 122.25 (C-4'), 120.69 (C-5'), 112.11 (C-7")

1.10 1'-Methylpyrrol-2'-carboxaldehyde semicarbazone (1j)
fanwmsdundniinena (236.5 mg, 71.71 %)
m.p. 191-192 °C
Ri 0.27 (87 % EtOAc : hexane)
UV A ™ nm (log €) : 210 (4.24), 300 (4.65)
IR V:;S; cm_1 : 3458, 3290, 1705, 1630, 1590, 1320, 935
"H NMR (300 MHz, DMSO-dg) : & (ppm)
9.89 (s, 1H, NH)
7.79 (s, 1H, H-5)
6.86 (s, 1H, H-5")
6.36 (br s, 1H, H-3")
6.21 (br s, 2H, NH,)
6.02 (t, J = 3.0 Hz, 1H, H-4")
3.77 (s, 3H, CH,)
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"C NMR (75 MHz, DMSO-dq) : § (ppm)
157.23 (C=0), 133.97 (C-5), 127.82 (C-2'), 127.34 (C-5'), 113.45
(C-3), 108.23 (C-4'), 36.52 (CHs)

2. a%ﬁ%§ 2-amino-5-substituted-1,3,4-oxadiazoles (2a-h)
2.1 2-Amino-5-(2'-methoxyphenyl)-1,3,4-oxadiazole (2a)
NanwmuetJunandu1n (91.3 mg, 47.81 %)
m.p. 163-164 °C
R; 0.13 (87 % EtOAc : hexane)
UV A " nm (log €) : 220 (4.04) , 260 (4.00), 300 (3.54)

IR V¥ cm’ : 3350, 3097, 2835, 1666, 1564, 1257, 752
"H NMR (300 MHz, DMSO-d) : & (ppm)

7.63 (d, J = 7.0 Hz, 1H, H-6")

7.49 (t, J = 7.0 Hz, 1H, H-5')

7.8 (d, J = 7.6 Hz, 1H, H-3)

11 (br s, 2H, NH,)

7.05 (t, J = 7.6 Hz, 1H, H-4")

3.83 (s, 3H, OCH)
"’C NMR (75 MHz, DMSO-dy) : 5 (ppm)

164.36 (C-5), 157.27 (C-2), 156.42 (C-2'), 132.51 (C-4), 129.86

(C-6"), 121.07 (C-5'), 114.09 (C-1'), 112.88 (C-3"), 56.27 (OCHj)

ESIMS m/z (%) : 192 (M +1, 100)

2.2 2-Amino-5-(4'-methoxyphenyl)-1,3,4-oxadiazole (2b)
danwauziunandsun (134.3 mg, 70.31 %)
m.p. 140-141 °C
R; 0.63 (87 % EtOAc : hexane)
UV A MM nm (log €) : 240 (4.07), 260 (4.00)
IR V¥ cm” : 3350, 3180, 2810, 1680, 1605, 1252, 772
"H NMR (300 MHz, DMSO-d) : & (ppm)
12.60 (br s, 2H, NH,)
7.85 (d, J = 7.7 Hz, 2H, H-2',H-6")
6.98 (d, J = 7.7 Hz, 2H, H-3' H-5')
3.84 (s, 3H, OCH,)
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"C NMR (75 MHz, DMSO-dq) : § (ppm)
167.68 (C-5), 163.25 (C-2), 145.22 (C-4"), 131.76 (C-2',C-6"), 123.75
(C-1), 114.24 (C-3',C-5'), 55.89 (OCHs)
ESIMS m/z (%) : 192 (M'+1, 100)

2.3 2-Amino-5-(2'-bromophenyl)-1,3,4-oxadiazole (2c)
fanwouziduvasudidmnand (50.6 mg, 25.25 %)
m.p. 78-79 °C
Ri 0.75 (87 % EtOAc : hexane)

UV A MM nm (log €) : 208 (4.04), 260 (3.13)
IR V& cm™ : 3465, 3102, 1769, 1253, 1029, 742
"H NMR (300 MHz, DMSO-dg) : & (ppm)
12.78 (br s, 2H, NH,)
7.77 (d, J = 7.8 Hz, 1H, H-3")
7.70 (d, J = 7.6 Hz, 1H, H-6")
7.56 (t, J = 7.6 Hz, 1H, H-5")
7.53 (t, J = 7.8 Hz, 1H, H-4")
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
156.70 (C-5), 154.50 (C-2),134.76 (C-3'), 133.45 (C-6'), 131.44
(C-4'), 128.69 (C-5'), 125.24 (C-1'), 120.55 (C-2')
ESIMS m/z (%) : 240 (M +1, 100), 242 (M +3, 98)

2.4 2-Amino-5-(4'-bromophenyl)-1,3,4-oxadiazole (2d)
Nanwozduradudi®u1a (71.2 mg, 29.67 %)
m.p. 139-140 °C
Ri 0.70 (87 % EtOAc : hexane)
UV A M nm (log €) : 213 (3.98), 220 (3.95), 235 (4.01)
IR VX cm’ : 3468, 3261, 1739, 1586, 1252, 734
"H NMR (300 MHz, DMSO-d) : & (ppm)
7.79 (d, J = 8.6 Hz, 2H, H-2', H-6")
7.65 (d, J = 8.6 Hz, 2H, H-3', H-5')
"’C NMR (75 MHz, DMSO-dy) : 5 (ppm)
167.61 (C-5), 154.42 (C-2),131.70 (C-2',C-6'), 130.06 (C-3',C-5'),
125.47 (C-1'), 117.50 (C-4')
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HR-TOF-MS (ESI positive) m/z : WU 241.0737 [M+1],
243.2463 [M+3] (F1UIWEIRIU CgHgNSOBr + H 241.0735)

2.5 2-Amino-5-(2'-nitrophenyl)-1,3,4-oxadiazole (2e)
fanwoeilwrasudiinens (47.6 mg, 23.13 %)
m.p. 42-43 °C
R; 0.65 (87 % EtOAc : hexane)
UV A MM nm (log €) : 220 (4.07), 260 (4.04)
IR VX cm’ : 3316, 3080, 1785, 1612, 1519, 1447,1249, 724
"H NMR (300 MHz, DMSO-d) : & (ppm)
8.00 (d, J = 7.2 Hz, 1H, H-6")
7.80 (m, 3H, H-3', H-4', H-5')
7.38 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
164.96 (C-5), 154.80 (C-2), 150.20 (C-2'), 135.85 (C-1'), 133.71
(C-5'), 132.42 (C-4'), 130.36 (C-6'), 124.82 (C-3')
HR-TOF-MS (ESI positive) m/z : WU 207.0856 [M+1]+
(FIWIWEIRIU CgHgN,O5 + H 207.1700)

2.6 2-Amino-5-(4'-nitrophenyl)-1,3,4-oxadiazole (2f)
Nanwmustunanfnies (117.2 mg, 56.89 %)
m.p. 60-61 °C
Ri 0.73 (87 % EtOAc : hexane)
UV A MM nm (log €) : 206 (3.64), 266 (3.81)
IR V¥ cm’ : 3400, 3113, 1732, 1602, 1519, 1449, 1236, 740
"H NMR (300 MHz, DMSO-d,) : & (ppm)
8.24 (d, J = 8.8 Hz, 2H, H-2', H-6")
7.63 (d, J = 8.8 Hz, 2H, H-3', H-5')
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
170.50 (C-5), 160.70 (C-2), 147.52 (C-4"), 144.50 (C-1'), 128.98
(C-2',C-6'), 124.02 (C-3',C-5')
HR-TOF-MS (ESI positive) m/z : WU 207.1813 [M+1] '
(F1WIUFIRTY CgHgN,O5 + H 207.1700)
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2.7 2-Amino-5-(2'-hydroxyphenyl)-1,3,4-oxadiazole (2g)
fanwusiduvasudimnaoddon (27.3 mg, 15.42 %)
m.p. 110-111 °C
R; 0.55 (87 % EtOAc : hexane)

UV A MM nm (log €) : 301 (3.64), 232 (3.78)
IR VX cm’ : 3447, 3237, 3130, 1654, 1249, 759
"H NMR (300 MHz, DMSO-dg) : & (ppm)
7.78 (d, J = 7.8 Hz, 1H, H-6")
7.49 (t, J = 7.0 Hz, 1H, H-4")
6.91 (m, 2H, H-3', H-5')
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
161.70 (C-5), 157.50 (C-2), 147.39 (C-2'), 135.99 (C-4'), 130.72
(C-5'), 124.50 (C-1'), 119.53 (C-6'), 117.51 (C-3")
HR-TOF-MS (ESI positive) m/z : WU 178.0337 [M+1]+
(FIWIWEIRIU CgH;N;0,+ H 178.1719)

2.8 2-Amino-5-(4'-hydrophenyl)-1,3,4-oxadiazole (2h)
anwousidurasudimniossaw (41.5 mg, 23.43 %)
m.p. 69-70 °C
Rf 0.65 (87 % EtOAc : hexane)

UV A MM nm (log €) : 224 (3.83), 273 (4.04)
IR VX om’ : 3447, 3216, 3120, 1671, 1242, 759
'"H NMR (300 MHz, CDCly) : § (ppm)
11.60 (br s, 2H, NH,)
9.91 (s, 1H, OH)
8.82 (d, J = 7.5 Hz, 2H, H-2', H-6')
7.95 (d, J = 7.5 Hz, 2H, H-3', H-5')
"C NMR (75 MHz, CDCl; ) : & (ppm)
162.25 (C-5), 161.10 (C-2), 136.63 (C-4'), 132.41 (C-2',C-6'), 119.80
(C-1'), 115.94 (C-3', C-5')
HR-TOF-MS (ESI positive) m/z : WU 178.1811 [M+1]"
(FIWIUEIRTY CgH;N;0,+ H 178.1719)
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2.9 2-Amino-5-(indol-3'-yl)-1,3,4-oxadiazole (2i)
Nanwmtdunandan (33.0 mg, 16.50 %)
m.p. 183-184 °C
R; 0.80 (87 % EtOAc : hexane)
UV A M nm (log €) : 210 (3.69), 220 (3.44), 260 (3.39 ), 300 (3.38)

IR VX cm’ : 3447, 3169, 1635, 1243, 1127, 760
"H NMR (300 MHz, DMSO-d) : & (ppm)
9.93 (s, 1H, H-1)
8.28 (s, 1H, H-2))
8.09 (d, J = 7.5 Hz, 1H, H-4)
751 (d, J = 7.4 Hz, 1H, H-7)
7.24 (m, 2H, H-5', H-6")
"C NMR (75 MHz, DMSO-dg) : § (ppm)
162.20 (C-5), 155.10 (C-2), 145.20 (C-7'a), 138.91 (C-2), 136.80
(C-3'a), 123.94 (C-5), 122.59 (C-6'), 121.68 (C-4), 116.64 (C-3'), 112.88 (C-T')
HR-TOF-MS (ESI positive) m/z : WU 201.1920 [M+1]’
(FIWIWEIRIU CyoHgN,O + H 201.2094)

2.10 2-Amino-5-(1'-methylpyrrol-2'-yl)-1,3,4-oxadiazole (2j)
fanwoluwrasudedinens (30.4 mg, 18.15 %)
m.p. 81-82 °C
R 0.50 (90 % EtOAc : EtOH)
UV A MM nm (log €) : 216 (3.71), 223 (3.26), 258 (3.33), 270 (3.31)
IR VX cm’ : 3407, 2927, 1694, 1230, 1100, 823
"H NMR (300 MHz, DMSO-d) : & (ppm)
7.34 (d, J = 2.7 Hz, 1H, H-5)
7.24 (br s, 1H, H-3")
6.29 (d, J = 2.7 Hz, 1H, H-4")
6.22 (br s, 2H, NH,)
2.71 (s, 3H, CHy)
"C NMR (75 MHz, DMSO-dq) : § (ppm)
169.23 (C-5), 156.65 (C-2), 147.45 (C-5'), 143.30 (C-2'), 137.29
(C-3'), 128.36 (C-4"), 24.44 (CH,)
HR-TOF-MS (ESI positive) m/z : WU 165.0338 [M+1]"

(FIWIWEIRIU C,HgN,O + H 165.1760)
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2. MIFIATZRBUNUT 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-h) ¥ilas
Hul §isen 2 TUA D% L"?T'umﬂﬂ’rsm‘%wmgﬁuﬁ hydrazide (3b-h) lanldauwus ester
WinauWus benzoyl chloride ¥NUJATuNA hydrazine hydrate mnf?uﬁwm&ﬁ'uﬁ
hydrazide (3b-h) ﬁéﬁ‘lmiﬁwﬂﬁmﬁﬁﬂﬁﬁ%m cyclization NU triethyl orthopropanoate @4

AMwdsznay 33

0 CH,CH,OH )
R—C—O—CH_-CH, + HN—NH_ *HO ———> R—C—NH—NH
2 3 2 2 2 2
reflux
or 3a-h
(0]

I refl
R—C—O—CH3 ux CH3CH2C(OCZH5)3

or

"y
q DEN

I CH_CH
R—C—ClI 2 3
4a-h
R = a phenyl b  2-hydroxyphenyl
¢ 2'-chlorophenyl d 4'-chlorophenyl
e indol-2'-yl f indol-3'-yl methyl
g pyridin-2'-yl h  pyridin-3'-yl

Mwusznay 33 MIdILATIZRARAUT 2-ethyl-5-substituted-1,3,4-oxadiazoles



na lnnatiaji3en cyclization va4 hydrazides U triethyl orthopropanoate

R\”/NH_NHZ CH.COCH,). R\”/NH—@

O o C—C.H

CH?) 0C_H
2 5 2 5

— R NH—N
R N—N \”/

O CTCH, |20
H OC_H
k_/oc;ZH5 2 5
N—N
/N

R 0)\CZH5

mwiszney 34 nalnUfA3en cyclization 984 hydrazides Ny triethylorthopropanoate

v

ayananinsalailyasasnidoansila

1. aWWwd hydrazides (3b-h)

1.1 2'-Hydroxyphenyl hydrazide (3b)
Nanwoziduraaldi®ze (229.5 mg, 75.42 %)
m.p. 120-121 °C
R; 0.52 (87 % EtOAc : hexane)

UV A MM nm (log €) : 212 (4.17), 240 (4.14), 301 (3.93)
IR VX cm’ : 3260, 3150, 1617, 1540, 1354, 758
'H NMR (300 MHz, DMSO-dg) : 5 (ppm)

12.45 (br s, 1H, OH)

10.05 (s, 1H, NH)

7.79 (d, J = 7.7 Hz, 1H, H-6"
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7.38 (t, J= 7.7 Hz, 1H, H-5)
6.87 (m, 2H, H-3', H-4")
4.65 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : § (ppm)
168.33 (C=0), 160.00 (C-2'), 133.85 (C-4"), 127.56 (C-6"), 119.10
(C-5), 117.74 (C-3), 114.86 (C-1)

1.2 2'-Chlorophenyl hydrazide (3c)
Nanwoziduradudi®u (290.4 mg, 85.12 %)
m.p. 275-276 °C
R; 0.25 (87 % EtOAc : hexane)
UV A Y% nm (log €) : 211 (4.11), 270 (4.11)
IR V¥ cm’ : 3284, 3186, 1645, 1593, 1520, 1054, 754
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
10.56 (s, 1H, NH)
7.45 (m, 4H, H-3', H-4', H-5', H-6')
"’C NMR (75 MHz, DMSO-dg) : § (ppm)
165.84 (C=0), 147.56 (C-6'), 131.99 (C-4'), 130.36 (C-2'), 129.88
(C-3'), 127.61 (C-5'), 123.20 (C-1')

1.3 4'-Chlorophenyl hydrazide (3d)
fanwoziduvaiudedunn (314.9 mg, 92.32 %)
m.p. 257-258 °C
R: 0.20 (87 % EtOAc : hexane)
UV A M nm (log €) 1206 (3.91), 241 (4.11), 220 (4.20)
IR V¥ cm’ : 3350, 2900, 1635, 1557, 1494, 1090, 744
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
10.67 (s, 1H, NH)
7.94 (d, J = 8.5 Hz, 2H, H-2', H-6')
7.62 (d, J = 8.5 Hz, 2H, H-3', H-5')
4.65 (br s, 2H, NH,)
"C NMR (75 MHz, DMSO-dq) : § (ppm)
165.35 (C=0), 137.25 (C-4"), 131.64 (C-1'), 129.85 (C-2',C-6"),
129.16 (C-3',C-5')
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1.4 Indol-2'-yl hydrazide (3e)
Hanwmtdunandaa (230.2 mg, 65.70 %)
m.p. 125-126 °C
R; 0.67 (87 % EtOAc : hexane)
UV A YO nm (log €) : 217 (4.24), 293 (4.14)
IR V¥ cm” : 3304, 3120, 1635, 1579, 1539, 1376, 747
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
11.56 (s, 1H, H-1")
9.79 (s, 1H, NH)
7.58 (d, J = 7.8 Hz, 1H, H-4")
7.43 (d, J = 7.8 Hz, 1H, H-7")
7.16 (t, J = 7.8 Hz, 1H, H-6")
7.05 (s, 1H, H-3))
7.01 (t, J = 7.8 Hz, 1H, H-5')
4.49 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : § (ppm)
161.69 (C=0), 136.74 (C-2'), 130.78 (C-T'a), 127.52 (C-3'a), 123.70
(C-6'), 121.87 (C-4"), 120.26 (C-5'), 112.71 (C-7"), 102.47 (C-3")

1.5 Indol-3'-yl methyl hydrazide (3f)

Janwasdunanmnaodsaw (197.1 mg, 69.45 %)

m.p. 128-130 °C

R: 0.15 (87 % EtOAc : hexane)

UV A MO nm (log €) : 218 (4.25), 281 (3.65), 290 (3.57)

IR V¥ cm’ : 3325, 3140, 1670, 1521, 1486, 1420, 1355, 734

'H NMR (300 MHz, DMSO-dg) : 8 (ppm)

10.86 (s, 1H, H-1")

9.17 (s, 1H, NH)
7.56 (d, J = 8.0 Hz, 1H, H-4)
7.33 (d, J = 8.0 Hz, 1H, H-7")
7.17 (s, 1H, H-2")
7.04 (t, J= 8.0 Hz, 1H, H-6")
6.97 (t, J = 8.0 Hz, 1H, H-5')
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4.19 (br s, 2H, NH,)
3.44 (s, 2H, CH,)
"’C NMR (75 MHz, DMSO-dg) : § (ppm)
170.77 (C=0), 136.48 (C-T'a), 127.59 (C-3'a), 124.17 (C-2'), 121.56
(C-6), 119.17 (C-4'), 118.75 (C-5'), 111.73 (C-7"), 109.09 (C-3'), 31.13 (CHy)

1.6 Pyridin-2'-yl hydrazide (3g)
Hanwmutunandu1 (246.06 mg, 89.71 %)
m.p. 83-84 °C
R¢ 0.17 (87 % EtOAc : hexane)
UV A MO nm (log €) : 212 (3.89), 260 (3.69)
IR V¥ cm’ : 3242, 3130, 1690, 1610, 1537, 1317
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
9.87 (bs, 1H, NH)
8.60 (d, J = 4.7 Hz, 1H, H-3")
7.96 (m, 2H, H-4', H-6')
7.57 (t, J = 4.7 Hz, 1H, H-5")
4.56 (br s, 2H, NH,)
"°C NMR (75 MHz, DMSO-dg) : § (ppm)
164.71 (C=0), 148.99 (C-2'), 148.38 (C-6'), 137.35 (C-4'), 126.49
(C-3"), 122.22 (C-5')

1.7 Pyridin-3'-yl hydrazide (3h)
Hanwmustdunande (259.2 mg, 94.52 %)
m.p. 139-141 °C
Rf 0.12 (87 % EtOAc : hexane)
UV A Y% nm (log €) : 212 (3.89), 260 (3.69), 290 (3.57)
IR V¥ cm’ : 3323, 3008, 1651, 1559, 1510, 1337
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
9.96 (s, 1H, NH)
8.96 (s, 1H, H-2")
8.68 (d, J = 4.0 Hz, 1H, H-6")
8.15 (d, J = 7.9 Hz, 1H, H-4")
7.49 (t, J = 7.9 Hz, 1H, H-5')
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4.58 (br s, 2H, NH,)
"’C NMR (75 MHz, DMSO-dg) : § (ppm)
164.81 (C=0), 152.22 (C-2'), 148.51 (C-6'), 135.15 (C-4"), 129.34
(C-3), 123.97 (C-5)

2, m«gﬁ'%ff 2-ethyl-5-substituted-1,3.4-oxadiazoles (4a-h)
2.1 2-Ethyl-5-phenyl-1,3,4-oxadiazole (4a)

Sanwmstduvaanadla (120.5 mg, 69.23 %)

b.p. 265-267 ‘C

R; 0.65 (87 % EtOAc : hexane)

UV A MO nm (log €) : 206 (3.95), 248 (4.25)

IRV ”mejxl cm_1 : 2974, 1741, 1575, 1550, 1465, 1430, 1228, 746

'H NMR (300 MHz, DMSO-d) : 5 (ppm)
7.98 (d, J = 6.4 Hz, 2H, H-2', H-6")
7.58 (m, 3H, H-3', H-4', H-5')
2.93 (q, J = 7.5 Hz, 2H, CH,)
1.31 (t, J = 7.5 Hz, 3H, CH>)

"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
168.23 (C-5), 164.31 (C-2), 132.23 (C-4'), 129.86 (C-2',C-6'), 126.83
(C-3',C-5"), 124.05 (C-1'), 18.87 (CH,), 10.90 (CH3)
HR-TOF-MS (ESI positive) m/z: WU 175.0857 [M+1] '
(FIWIUEIRTU CyoH1oNL,O + H 175.2120)

2.2 2-Ethyl-5-(2'-hydroxyphenyl)-1,3,4-oxadiazole (4b)

fanwoeiluwrasnardinaa (58.8 mg, 29.36 %)
b.p. 259-260 “C
Ri 0.25 (87 % EtOAc : hexane)
UV A MO hm (log €) : 215 (3.86), 251 (3.89), 262 (3.74), 304 (3.53)
IR V™ cm’ : 3465, 3202, 2988, 1628, 1592, 1543, 1486, 1253, 750
'H NMR (300 MHz, CDCl3) : 8 (ppm)

10.06 (br, 1H, OH)

7.66 (dd, J = 7.8 Hz, 1.3 Hz, 1H, H-6")

7.36 (t, J = 7.8 Hz, 1H, H-5")
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7.04 (d, J = 7.9 Hz, 1H, H-3)
6.92 (t, J = 7.9 Hz, 1H, H-4")
2.92 (q, J = 7.6 Hz, 2H, CH,)
1.40 (t, J = 7.6 Hz, 3H, CHa)
"C NMR (75 MHz, CDCl; ) : & (ppm)
166.50 (C-5), 164.33 (C-2), 157.41 (C-2), 132.97 (C-3'), 126.40
(C-6'), 120.09 (C-4'), 117.37 (C-5'), 108.18 (C-1'), 18.98 (CH,), 10.67 (CHj)
HR-TOF-MS (ESI positive) m/z: WU 191.0813 [M+1] "
(FIWIWEIRTU CyoH1oN,O, + H 191.2114)

2.3 2-Ethyl-5-(2'-chlorophenyl)-1,3,4-oxadiazole (4c)
fansaduvaanadla (136.0 mg, 65.22 %)
b.p. 271-273 °C
R; 0.25 (87 % EtOAc : hexane)
UV A Y% nm (log €) : 214 (3.90), 245 (3.90)
IR V™ cm’ : 2088, 1732, 1575, 1472, 1437, 1267, 1015, 764
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
7.94 (d, J = 7.6 Hz, 1H, H-6')
7.70 (d, J = 7.6 Hz, 1H, H-3")
7.63 (t, J = 7.6 Hz, 1H, H-5")
7.56 (t, J = 7.6 Hz, 1H, H-4")
2.96 (q, J = 7.2 Hz, 2H, CH,)
1.32 (t, J = 7.2 Hz, 3H, CH,)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
168.72 (C-5), 162.49 (C-2), 133.56 (C-5'), 132.17 (C-2'), 131.67
(C-4'), 131.49 (C-3'), 128.32 (C-6'"), 123.22 (C-1'), 18.81 (CH,), 10.86 (CH3)
HR-TOF-MS (ESI positive) m/z : WU 209.0463 [M+1]+,
211.0437 [M+3] (fFIWITWEITU  C4oHoN,OCI + H 209.6570)

2.4 2-Ethyl-5-(4'-chlorophenyl)-1,3,4-oxadiazole (4d)
fanwozidurainalfinaaddat (140.3 mg, 67.23 %)
b.p. 284-286 ‘C
R; 0.57 (87 % EtOAc : hexane)
UV A M nm (log €) : 215 (3.45), 235 (3.34), 263 (3.61)
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IR VI cm’ : 2950, 1716, 1620, 1538, 1464, 1322, 1086, 860
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
7.99 (d, J = 8.3 Hz, 2H, H-2', H-6")
7.67 (d, J= 8.3 Hz, 2H, H-3', H-5
4.32 (q, J = 7.2 Hz, 2H, CH,)
1.34 (t, J = 7.2 Hz, 3H, CH,)
"°C NMR (75 MHz, DMSO-dg) : § (ppm)
164.67 (C-5), 163.67 (C-2), 136.60 (C-4"), 130.07 (C-2',C-6"),
128.61 (C-3',C-5'), 122.80 (C-1), 15.99 (CH,), 10.15 (CHa)
HR-TOF-MS (ESI positive) m/z: WU 209.1239 [M+1]’,
211.0543 [M+3]  (fUIms&8%3U CoHoN,OCI + H 209.6570)

2.5 2-Ethyl-5-(indol-2"-yl)-1,3,4-oxadiazole (4e)
NanwoziduradudivsN (108.2 mg, 47.65 %)
m.p. 265-266 'C
R; 0.43 (87 % EtOAc : hexane)
UV A M nm (log €) : 210 (4.00), 238 (4.04), 259 (3.38)
IRV K® cm’ : 3481, 3181, 2976, 1656, 1630, 1575, 1486, 1440,
1270, 738
'H NMR (300 MHz, DMSO-dg) : 8 (ppm)
12.19 (s, 1H, H-1)
7.65 (d, J = 8.0 Hz, 1H, H-4")
7.46 (d, J = 8.0 Hz, 1H, H-7")
7.24 (t, J = 8.0 Hz, 1H, H-6')
7.14 (s, 1H, H-3')
7.08 (t, J = 8.0 Hz, 1H, H-5')
2.95 (q, J = 7.2 Hz, 2H, CH,)
1.34 (t, J = 7.2 Hz, 3H, CHj)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
167.59 (C-5), 159.69 (C-2), 138.11 (C-7'a), 127.72 (C-3'a), 124.51
(C-6'), 121.85 (C-4'), 121.75 (C-2'), 120.73 (C-5"), 112.68 (C-7'), 104.88 (C-3'), 18.90
(CH,), 10.80 (CH3)
HR-TOF-MS (ESI positive) m/z : WU 214.0975 [M+1] :
(FIWIUEIRTY CyoHiN3O + H 214.2489)
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2.6 2-Ethyl-5-(indol-3-yl methyl)-1,3,4-oxadiazole (4f)

Nanwmziduraaldi®zea (123.2 mg, 54.23 %)

m.p. 75-76 °C

Ri 0.45 (87 % EtOAc : hexane)

UV A MO nm (log €) : 219 (4.37), 272 (3.94), 279 (3.94), 289 (3.87)

IRV ¥ cm’ : 3320, 3190, 2988, 1707, 1621, 1586, 1451, 1416,

'H NMR (300 MHz, DMSO-dg) : 5 (ppm)
11.05 (s, 1H, H-1),
7.49 (d, J = 7.8 Hz, 1H, H-4)
7.36 (d, J = 7.8 Hz, 1H, H-7")
7.32 (s, 1H, H-2))
7.09 (t, J = 7.8 Hz, 1H, H-6")
6.99 (t, J = 7.8 Hz, 1H, H-5)
4.29 (s, 2H, CHy)
278 (q, J = 7.6 Hz, 2H, CH,)
119 (t, J = 7.6 Hz, 3H, CH)
"C NMR (75 MHz, DMSO-dq) : & (ppm)
167.98 (C-2) 166.09 (C-5), 136.65 (C-7'a), 127.11 (C-3'a), 124.50

(C-2'), 121.75 (C-6'), 119.17 (C-4'), 118.67 (C-5'), 112.02 (C-7'), 107.49 (C-3'), 21.83
(CH,), 18.68 (CH,) 10.86 (CHy)

HR-TOF-MS (ESI positive) m/z : WU 228.1121 [M+1]
(FIWITWEIRTU Cy3H13N50 + H 228.2760)

2.7 2-Ethyl-5-(pyridin-2'-yl)-1,3,4-oxadiazole (49g)

fanwoeiluwrasnar®inea (60.3 mg, 34.45 %)

b.p. 257-259 °C

R; 0.40 (87 % EtOAc : hexane)

UV A MM nm (log €) : 205 (3.76), 239 (4.20), 274 (4.07)

IR VI cm’ : 2981, 1649, 1564, 1461, 1430, 1274, 793
'H NMR (300 MHz, DMSO-dg) : 5 (ppm)

8.76 (d, J = 4.5 Hz, 1H, H-6')

8.15 (d, J = 6.4 Hz, 1H, H-3)



8.05 (t, J = 4.5 Hz, 1H, H-5)
7.62 (t, J = 6.4 Hz, 1H, H-4")
2.97 (q, J = 7.6 Hz, 2H, CH,)
1.32 (t, J = 7.6 Hz, 3H, CH,)

"C NMR (75 MHz, DMSO-dq) : § (ppm)
169.07 (C-5), 163.94 (C-2), 150.66 (C-6"), 143.37 (C-2'), 138.33

(C-4), 126.70 (C-3'), 123.20 (C-5), 18.91 (CH,), 10.86 (CH)

HR-TOF-MS (ESI positive) m/z : WU 176.0814 [M+1]

(FIWIWEIRIU CoHgN3O + H 176.1966)

2.8 2-Ethyl-5-(pyridin-3'-yl)-1,3,4-oxadiazole (4h)
fansaduvaanadla (72.2 mg, 41.22 %)
b.p. 262-263 ‘C
R; 0.40 (87 % EtOAc : hexane)
UV A MM nm (log €) : 206 (4.12), 245 (4.34), 276 (3.98)

IR VI cm’ : 2088, 1716, 1649, 1461, 1433, 1263, 814
'H NMR (300 MHz, DMSO-dg) : 5 (ppm)
9.13 (s, 1H, H-2'),
8.78 (d, J = 4.5 Hz, 1H, H-6")
8.33 (d, J = 6.4 Hz, 1H, H-4")
7.62 (dd, J = 6.4 Hz, 4.5 Hz, 1H, H-5)
2.96 (q, J = 7.5 Hz, 2H, CH,)
1.33 (t, J = 7.5 Hz, 3H, CHy)
"’C NMR (75 MHz, DMSO-dg) : 5 (ppm)
168.74 (C-5), 162.53 (C-2), 152.73 (C-6"), 147.46 (C-2'), 134.47
(C-4"), 124.81(C-5'), 120.53 (C-3"), 18.87 (CH,), 10.81 (CH,)
HR-TOF-MS (ESI positive) m/z : WU 176.0812 [M+1] '
(FIWIWEIRIU CoHgN3O + H 176.1966)
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aqﬂ anUsgna nazvaLawaL Y

msﬁnmﬁtﬂumsé’aLmﬁ:ﬁmgﬁuﬁ( 2,5-disubstituted-1,3,4-oxadiazoles 31 2 gl
R a%ﬁu‘ﬁf 2-amino-5-substituted-1,3,4-oxadiazoles LLﬂzquﬁ'uf 2-ethyl-5-substituted-1,3,4-

oxadiazoles

1. N13§ILAIIZAOUNWD 2-amino-5-substituted-1,3,4-oxadiazoles (2a-j)
L‘%'mwnﬂm,m‘%wmgﬁuﬁ‘ semicarbazones 31NUJjN3813: 1319 aldehyde Nu
semicarbazide %&mmﬁ?uﬁ’]a%ﬁ'uf semicarbazones (1a-j) ¥MNUATUINY lead tetraacetate
NeUfA3e cyclization lANEAAMN 22§  sWTAMIMEAINLEZTOUNZIDINAAN ANV
mgﬁ'uf semicarbazones (1a-j) WRENAANWN 2-amino-5-substituted-1,3,4-oxadiazoles (2a-j)

WEa Il a0 2 Uaz 3 us1aU

A9 2 LLamauﬁ'amamalmwu,a:‘i”aUazwﬁmﬁmﬁmaoamgﬁuf semicarbazones (1a-j)

3 AN oA . y VI
a3 lassase OWABUIAAY ('C)  TouazHAAN M
13

/HN 2
1a ©f\ HANEY17 199-200 68.28
/HN 2
1b /©A HANR2 198-199 75.24

XN /HN 2 A
1c ©f\ WANFL) 224-225 81.33
_~HN
1d /@A Wof " gndm 224-225 90.70
N NN N VIUTIR
1e . 222-223 66.55
LR

/HN M, oasuded
1f L 192-193 91.18
LARDIBOY
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A15149 2 (D)

813 JERAEEAN ANWILRIT  IANABULUAI ('C) SouaznAan N

YDILDVIRV 219-220 68.51

/HN
w0
/HN
/©/\ YD ILDVIRV 209-210 80.15
/HN 2
©j/\ NANFLNRDY 263-265 64.58
-z

|
1j ::\/ \HN H, A

©

()Y
2D
=

NRUIAD 191-192 71.17

o ¢ . A 1 & 1 AA a 3 aaa 1
BUNND semicarbazones (1a-h) ANy aryl Lﬂuv\gl,muwm mevlmnﬂﬂgﬂsmszmw
aromatic aldehyde NHBYUNUNAIUNRUI 2 Uz 4 U semicarbazide lapFianuaaiiludarii
azae TEaaluns reflux 4-5 Talug §wiung aryl Ningunun laondunis 4' iawaz
a o & ) ' . o & ., L da \ A & . . o
VoINRAAANFINTINGIUNRIS 2' @I uNUT 1i uaz 1j Angunuiiiu indolyl waz pyridyl 1%

TRURUINRAN U 64.58 LA 71.17 @UE1OL

a 3 o ¢
msfaLm'lmgm'[mm%ﬁwaam&wuﬁ semicarbazones (1a-j)

v

Jada IR spectra maomgﬁuﬁf semicarbazones (1a-j) Wll@i’m’ﬁ@@ﬂﬁmmwad%%i
Wartufidnanledun 229Uy 3410-3490 cm”  Juved N-H wunfa Ba9duniia 1690-
1730 cm” 1Jupa3 C=0 wuuda 7196 R 1610-1690 cm™ 1Tuvas C=N uuvia wazia9
Guwig 1540-1590 cm ' 1ilupes C=C wuuda

ﬁa;&a 1H NMR spectra Tu DMSO-dg maaagﬁuf semicarbazones (1a-h) lﬁéﬁyty’]m
singlet i & 10.00-10.70 ppm +Huldsmauras N-H &wau singlet 713995 7.70-8.30 ppm
uldsaauves N=CH dygulisaauveinsezlaundniitns 5§6.70-840 ppm uazlsing
R broad  singlet fit29 & 6.30-6.80 ppm LHulUsaauwas NH, GAVRHTREMANTS
semicarbazone (1i) ﬁmﬁi indolyl Lﬂu%%il,mumﬁé'iyty’m singlet 75 11.45 ppm Huldsnan
289 N-H 28924 indole §an singlet i & 9.91 ppm 1Tluldsnoaunas N-H §a 1w singlet 7
5 8.06 ppm LUulinauvas N=CH synulUsnauaasid indole ﬂsﬁﬂg‘ﬁ'ma S 7.09-8.16
ppm ez YK broad singlet 1ulidsaanuas NH, #i 56.24 ppm CePGINIE
semicarbazone (1j) ﬁm&' pyridyl Lflu‘ﬁ%hmwﬁ' 'H NMR spectra I singlet #i 59.89

ppm 1iulisaauvas N-H S w singlet #i 5 7.79 ppm 1iuldsnauwas N=CH Gl
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lUsaauvadd9 pyrrole #1119 & 6.02-6.86 ppm wazUIINg&YYIU broad singlet 75 621
ppm ulisaauaas NH, (9901314 6)

Toua "C NMR spectra 14 DMSO-d; 2848y WUT semicarbazone 1a-h IHFY Y
A$UauLad C=0 AiT19 & 156.80-160.60 ppm ARYYIUANSUEUYEI N=CH fi179 & 134.40-
140.20 ppm WazdsIngAYQwaiUan (C-H) v89290:l93n@nfiTng & 112.00-133.60 ppm
auius semicarbazone (1) WdyauenFuanues C=0 il & 157.36 ppm Ay U SN
289 N=CH 71 & 137.94 ppm wazUMINgFAUAIILEK (C-H) 38929 indole 574 &
112.11-129.45 ppm §nTLayWus semicabazone (1j) lFywaTUBUBEY C=0 )
157.23 ppm @ uANTUaUBaI N=CH Al & 133.57 ppm wazUmngdaua1ivam (C-H)
UBJIIN pyrrole ﬁ“ﬁ’m 0 108.23-127.34 ppm (ﬁdmi’m 7)

A1319 3 LLamauﬁ'@mamﬂmwuafz%aUa:wamﬁmﬁmaoamgﬁuﬁ 2-amino-5-substituted-

1,3,4-oxadiazoles (2a-j)

. 5 . IR
Car) Tas9ais ANWUSRIT QWABULARD ("C) e .
K NAAN TN
N—N
I
2a 0~ NH, HANFL17 163-164 47.81
OCH
3
N—N
I
2K A
2b @) NH2 NANFTUW 140-141 70.31
H_CO
3
N—N
/ \ & A =}
2c 0" NH, YD ILTIRERAD 78-79 25.25
Br
N—N
I L.
2d 0" NH, PYILDIRYD 139-140 29.40
Br
N—N
I\ 3
2e 0" "NH, YD ILTIRINGS 42-43 23.13
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1319 3 (69)

. 5 . TR
813 Tassass SNSRI AWRBULART ('C) D e .
NRA N TUH
N—N
/)\
2f 0" NH, NANRLARDID DU 60-61 56.89
O.N
2
N_N &~ A =
/ )\ YD ILUIRLARDY
2g o~ NH , 110-111 15.42
2 ah§
OH
N—N A A
/N PYAILVIRLARDY
2h o ONH , 69-70 23.43
2 aa
HO
N—N
[ PaIuTdIRIARD
2i | © NH, , 183-184 16.50
29%
N
H
| [ N—N
] ! >\ w A
2j N o ONH PYILTIRA 81-82 18.51
CH, 2

a‘t#ﬁ'uﬁ( 2-amino-5-substitutede-1,3,4-oxadiazoles  (2a-h) ﬁm&' aryl Lflumgj'l,muﬁﬁ
duniks 5 auazainiadusiingununidwnis 4' alinfadnsiganinfiduns 2' dau
a%ﬁ'u‘ﬁs 2-amino-5-(indol-3'-yl)-1,3,4-oxadiazole ~ (2i) 8% 2-amino-5-(1'-methylpyrrol-2'-yl)-
1,3,4-oxadiazole (2j) N3PUATVDINRAAMILYINAL 16.50 LAz 18.51 ARG TIAanT196
A a aaa a v v € . & Y vy a a 6 a = ]
Wafadjisonnitienlieyiut 2a- aniuldinlviasszveinfadnsiansulaniouiiioy

) o ¢ . Ad = & o
ﬂ‘].la‘lj;wu‘ﬁ 1a-j MU TAINH

n3azigaslaseai192090unKs 2-amino-5-substituted-1,3,4-oxadiazoles (2a-j)

ﬁa;&a IR spectra maaamgﬁuf 2-amino-5-substituted-1,3,4-oxadiazoles (2a-j) WLA
msg}@ﬂﬁuuawamﬂﬁaﬁ%’uﬁéﬁﬁmﬂﬁuﬁ B9 URUI 3310-3460 cm | 1Tued N-H uuuia
B3G9 1630-1730 cm” 1Tuad C=N uuuba wazdi9dunits 1560-1610 cm™ 1Huwas
C=C wuyiie
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ia;&a 1H NMR spectra Tu DMSO-dg maaauﬁuﬁf 2-amino-5-substituted-1,3,4-
oxadiazoles (2a-j) LiwugamlUsaausas N-H uaz N=CH (olefinic proton) Liaannnsila
2lRauWusva49 2-amino-5-substituted-1,3 4-oxadiazoles lazauwus 2a-h lidyamllinau
Pa9190z13an8Nn 1129 56.90-8.90 ppm uazUIINgAYYM broad singlet Liluldnauas
NH, ﬁ“lhd 07.10-12.80 ppm amgﬁuf 2-amino-5-(indol-3'-yl)-1,3,4-oxadiazoles (2i) 1w
fryny1ou singlet 715 9.93 ppm Liluldsaan N-H 28929 indole wazdingdamliinousas
14 indole “ﬁ 0 7.24-8.28 ppm E%’Juau;ﬁ'uhg 2-amino-5-(1'-methylpyrrol-2'-yl)-1,3,4-oxadiazoles
i) TAsyurmldiaausasiy pyrole fit19 56.29-7.34 ppm wazU3InNg &Y u19e broad
singlet 1ulisnanuas NH, 71 §6.22 ppm (6301319 8)

Tayn 'C NMR spectra 1u DMSO-ds va3auWuf 2-amino-5-substitutede-1,3,4-
oxadiazoles (2a-j) MWUFYQNMAIUARDES C=0 WAz QIMATUANDEY N=CH LAinanns
YarslWayWus 2-amino-5-substituted-1,3,4-oxadiazoles lanaywus 2a-h lidywIMasUan
fidunis 5 7999 5 156.70-167.70 ppm R HAITUOUDDIF LAY 2 fit29 S 154.40-
163.30 ppm wazdangay MU (C-H) sassaslsandn Aiga9 & 112.90-135.90 ppm
aUWUT 2-amino-5-(indol-3-yl)-1,3,4-oxadiazoles (2i) {3y indolyl ungjunuifidiunsis 5 1w
S QI ANTUOUTBIGIUNRUI 5 i 5162.20 ppm NI HANIUOUT BIF NI 2 fi 5155.10
ppm wazdsngdyamanian (C-H) 18429 indole A 329 5 112.88-138.91 ppm &3
aq,ﬂ'uf 2-amino-5-(1'-methylpyrrol-2'-yl)-1,3,4-oxadiazoles (2j) %Gﬁmﬁi pyridy! Lﬂu%%il,muﬁﬁ
Frunia 5 IEFIMATUOUIaIGIURII 5 71 5 169.23 ppm ALY IMANTUOUTBIFIURIA 2
i 5156.65 ppm LLazﬂﬂﬂgé'fytgwmm‘?uau (C-H) 283733 pyrrole fig9 & 128.36-147.45 ppm
(491779 9)

[ ' (% 4 . .
2. MIFILAINTRBNBNWD 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-h)
a a v ¢ . Aaa ! v ¢ A o ¢
(FUNNMAAIVUBUWUT hydrazide IMNUJATNTEAINIOUNUT ester K30 oYWUT
benzoyl chloride AUA1TUIzNAY hydrazine WAIINUWINAUNUT hydrazides (3a-h) W1¥h
UA3611U triethyl orthopropanoate LAiaUfA3e1 cyclization nRanmsd 4a-h  sud@nig
MuNWLATTRUAZHEAN AN VBIaUWUT hydrazides  (3b-h)  UnTWRAAMMN 2-ethyl-5-

substituted-1,3,4-oxadiazoles (4a-h) L&AIlHA1197 4 LAz 5 AWEIGL
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1719 4 uaIFNUANINMEMWLaz TR NEA Y UBIaYWUT hydrazides (3b-h)

. anwmz  9ewAauMal ((C) e .
b lasaas YaURTNANN 4]

813

o)
VBINDY
3b NH—NH - 120-121 75.42
[:::I:%L\ 2 ]2
OH
O I
YBIUY
3c NH—NH - 275-276 85.12
[::::[:M\ 2 Chlgl
Cl

0
YD I
3d NH—NH o 257-258 92.32
2 )
Cl
| o a
3e ©\?\WNH_NH2 NANRVI? 125-126 65.70
H
o)

NH—NH 2 A
2 NANy
3f oy ) 129-130 69.45
N LARNBN
H
|\
3g NE N NHNH, NANRU? 83-84 89.71
(e
(0]
3h |\ NH—NH, NANRU? 139-141 94.52
=
N

auWUS hydrazides (3b-d) 4wy aryl Lﬂu%%hmuﬁﬁ@‘mmm 5 fauazvaInNAa i Uvia
lutg 75.42-92.32 auWus 3e uaz 3f & indol-2'-yl Uz indol-3-yl methyl Lﬂuﬂ%il,muﬁ TwSae
AZUBINAAATAN 65.70 LAz 69.45 MNA1GU EMTUEUNUT 3g uaz 3h ﬁmgl,muﬁtﬂu pyridin-
2yl Ua pyridin-3'-yl Lﬂu%gl,muﬁ lhTouavvaIndanem 89.71 WAy 94.52 @NEAU 3

\Anlad1 auWUS hydrazides (3b-h) Nia3owld Hfasazvaindadmidautnag
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n3azigaslaseaineasanins hydrazides (3b-h)

ﬁaga IR spectra maomgﬁuﬁf hydrazides (3b-h) wummi@@ﬂﬁuuawaamgﬂaﬁ%uﬁ
danlaun Tr9dunils 3260-3350 cm’ 1uvad N-H uuuia 12961unis 1610-1670 cm’
Dues C=0 uwuuda wazrIdunis 1520-1590 cm’ 1iluwas C=C uuufia

Taya "H NMR spectra 11 DMSO-dg U09aUWUT hydrazides (3b-d) 1 QY7104 singlet
fit19 & 10.00-10.70 ppm fultsnauvas N-H Fyarmldsaausaiisezlandn Aidas
56.80-7.90 ppm wazUsIngatyy1as broad singlet fi129 54.60-4.70 ppm Huldsnauvas
NH, mgﬁu‘ﬁf indol-2'-yl hydrazide (3e) LLas indol-3'-yl methyl hydrazide (3f) lﬁﬁ?@ty’]m singlet
fi 511.56 waz 10.86 ppm tHulUsnauvad N-H 28924 indole  FTYTy o4 singlet i & 9.79 uaz
9.17 ppm wlUsaauvas N-H V89"Y hydrazide sy mlUsnauasy indole fig19 56.97-
7.58 ppm uazUsInganay1ns broad singlet 7 54.49 uaz 419 ppm Iuldsaauuas NH,
ANEAL ﬁ’m%'ll“ﬁa;ﬁla "H NMR spectra maomgﬁuﬁf pyridin-2'-yl hydrazide (3g) &% pyridin-3'-
yl hydrazide (3h) 15w singlet i 59.87 uaz 9.96 ppm 1ulilsaauas N-H a1u§1eu
sy mliliaauasd pyridine fit29 & 7.49-8.96 ppm wazl3ngayey1as broad singlet 14
Tusaanuas NH, i & 4.56 uaz 4.58 ppm AWEIGL (F301379 10)

fayn 'C NMR spectra 4 DMSO-ds wa4@uWuf hydrazides (3b-d) liFmami
ASuauuay C=0 11 & 165.30-168.30 ppm WazUsIngFYa AT (C-H) 18479
azlsun@in A9 §117.70-133.90 ppm fwniudays "C NMR spectra VBIDUWUT indol-2-yl
hydrazide (3e) Uaz indol-3-yl methyl hydrazide (3f) lW&Ima$Lauves C=0 7i & 161.69
WAz 170.78 ppm ANEGU LazUTINGATYYIMANTUAYU (C-H) 18424 indole RT3 5 102.47-
12417 ppm d’mmgﬁuﬁf pyridin-2'-yl hydrazide (3g) 8z pyridin-3'-yl hydrazide (3h) T
frymaniuauad C=0 7 5 164.71 uaz 164.81 ppm auAIGULAZUTIN AT MANTUaN
(C-H) 18314 pyridine ﬁl“ﬁ’m 0 122.22-152.22 ppm (ﬁd@l’]‘i’]d 11)
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01319 5 uaad audanemonwiaziauazNiaimusivaseyWus 2-ethyl-5-substituted-1,3,4-

oxadiazoles (4a-h)

IANRDULANY
&9 lassasnd ANHUSET ALA0A SooasHAAN N
q
(°C)
8
4a o “CH.CH vaynals b.p. 265-267 34.76
2 3
N—N
[ al
4b 0" “CHCH, YDIRAIRINANS b.p. 259-260 29.36
OH
N—N
I
4c 0" CHCH, vaunanla b.p. 271-273 65.22
Cl
N—N A
I\ YDILARIRLAR DY
4d 0~ TCH_CH . b.p. 284-286 67.23
23 8%
Cl
| | N_N R A v
de N I\ NANRRY m.p. 256-266 47.65
H (0] CHZCH3
N—N
I
4f | o)\CHZCH3 NANFFN m.p. 75-76 54.23
N
H
A
| N—N
4g L Yo ILAa e b.p. 257-259 34.45
0~ “CH_CH
2 3
N—N
BN
4h |\ o~ “CHCH, 2a3nanla b.p. 262-264 41.22
=
N

amgﬁuf 2-ethyl-5-substitutede-1,3,4-oxadiazoles (4a-h) 138w leanfi3en cyclization
a%ﬁuﬁf hydrazide (3a-h) @1# triethyl orthopropanoate ﬁ”aﬂa:mamﬁmﬁm«ﬁa:a%ﬂuﬁw
34.76-67.23 Gufid1thunans aziiuldinlaifianstaisliayius a-h viliTasas 289813

NRAN U UANAAR
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nM3azigaslaieassvasanniug 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-h)

ﬁaga IR spectra (cm_1) maaagﬁuf 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-h) Wy
mmig@nﬁuuawam;ﬁﬁaﬁ%’uﬁéﬂﬁmwuﬁ BIGURUI 2970-3280 cm | 1HUVBI C-H Ll
fia B2961uAke 1600-1650 cm ' 1dupeI C=N WULHA WazTI96AKI 1570-1650 cm ' 1w
284 C=C uuuia

iaga 1H NMR  spectra Tu DMSO-dg madagﬁuﬁ{ 2-ethyl-5-substituted-1,3,4-

oxadiazoles (4a-h) vlﬂwuﬁ'tyty’lmm‘i@lammd N-H Lag NH, maam&' hydrazide %uﬁ@mﬂm‘s
Taraliauwus 2-ethyl-5-substituted-1,3,4-oxadiazoles WazUMNFTY AU quartet UAZ triplet
%u%uﬂwnadmg ethyl fidunI 2 auWus 4a-d wusy o mlUsaauvasidazliandn i1
56.90-8.00 ppm AT quartet fit29 62.90-4.20 ppm Huldsmauvas CH, wazlsng
KU triplet fig29 5 1.30-1.40 ppm Llulusaousas CH, §IUaYAUT 2-ethyl-5-(indol-2'-yl)-
1,3,4-oxadiazole (4e) Wae 2-ethyl-5-(indol-3'-yl methyl)-1,3,4-oxadiazole  (4f) lﬁﬁtyty’lm
singlet fl & 12.19 uaz 11.05 ppm iJulUsaauses N-H 18924 indole  MiFmanallsnon
28974 indole 7174 6.99-7.65 ppm WUR T quartet #i 52.95 uaz 2.78 ppm 1Hullsaan
289 CH, WazU3N Ry ok triplet 7 51.34 uaz 1.19 ppm 1ulUsaansos CH, VoIDUWUT
de Unz 4f MUAAU MWTUDUWUT 2-ethyl-5-(pyridin-2-yl)-1,3,4-oxadiazole (4g) Waz 2-ethyl-
5-(pyridin-3'-yl)-1,3,4-oxadiazole (4h) lﬁé@mﬂmiﬂmawuamo pyridine ﬁ“ﬁ?\‘] 0 7.62-9.13
ppm W& 4 quartet #i 5297 uaz 2.96 ppm Luldsmauvas CH, wazUIng ey
triplet i & 1.32 uaz 1.33 ppm 1Julisaauad CH; MUEIGY (F301319 12)

Tays 'C NMR spectra 14 DMSO-ds 2898UWHTF 2-ethyl-5-substituted-1,3,4-
oxadiazoles (4a-h) Liwusmg maTUaULEI C=0 %uﬁ@mnmiﬂmﬂﬁmgﬁuﬁ 2-ethyl-5-
substituted-1,3 4-oxadiazoles (4a-h) lanayWus 4a-d iing aryl Lﬂu%%hmuﬁ@‘mmﬂﬁ 5 1%
S QI ANIUOUTBIGIUNRUI 5 {1179 5 164.60-168.70 ppm S QI RANIUOUTBIA NI 2 i
729 & 162.40-164.30 ppm uazliFQIMASUan (C-H) v09190zl3andn fita9 & 117.40-
133.60 ppm FWLIHAISLAUVEI CH, 71773 & 15.90-19.00 ppm wazUNFYLIMATUY
U8y CH; ‘ﬁ?j"a\‘i 0 10.10-10.90 ppm E%’Jua%ﬁ'uﬁ( 2-ethyl-5-(indol-2'-yl)-1,3,4-oxadiazole (4e)
wae 2-ethyl-5-(indol-3'-yl methyl)-1,3,4-oxadiazole (4f) lﬁéltytyﬁmﬂﬁuawuaw‘mmm 5 “ﬁ
5 167.59 uaz 167.98 ppm waz WAL IMASUBUBRIG ALY 2 7 5 159.69 Waz 166.09 ppm
WUS AN IUaW (C-H) 28429 indole #1129 & 104.88-124.51 ppm YIS UaUDA
CH, ﬂsﬁng‘ﬁ' 0 18.90 LL8z18.69 ppm LLazé'tyryﬁmm%uaumao CH3°7'i 0 10.80 L8z 10.87 ppm
AURIAU ém%’umql,ﬁ'uf 2-ethyl-5-(pyridin-2'-yl)-1,3,4-oxadiazole (4g) Waz 2-ethyl-5-(pyridin-
3-yl)-1,3,4-oxadiazole (4h) WAL IMANTUOUTEIG WYY 5 7 5 169.07 waz 168.74 ppm

LA MATUOUTDIRIUNAUS 2 N1 5 163.94 Az 162.53 ppm FWWIHAITUAK (C-H) Vad



91

23 pyridine ﬁﬂha 0 120.57-152.73 ppm é’ryrywmm%uaumao CH, ‘F‘i 0 18.91 1L8z18.87 ppm
WAZWU R QI AN I L UD B CH, 71 610.86 uaz 10.81 ppm ANEIGU (G9A1319 13)

VLA U

1. A13a178UWUT 2,5-disubstituted-1,3,4-oxadiazoles NIRBINGUNFILATIZA L4t L)
£ .
NARBUYNDINITINNG 8 |1
2. MIFUATIRABYRUT 2,5-disubstituted-1,3 4-oxadiazoles WuIFNTaLazYBINTT
nAanmARAautIen onalunaniananizaaslfisennlslunisaenzdusssisudas
a = 1 =S A s d' 1
e 9 liinay nsiinsdiudmanzivanzandaly



@179 6 'HNMR 28984 WUT semicarbazones (1a-j) Tiufinlu DMSO-d

ALAUS 1a 1b 1c 1d 1e 1f 19 1h 1i 1j
1 6.47(br s, 2H) 6.41(br s, 2H) 6.60(br s, 2H) 6.25(br s, 2H) 6.64(br s, 2H) 6.71(br s, 2H) 6.39(br s, 2H) 6.36(br s, 2H) 6.25(br s, 2H) 6.21(br s, 2H)
3 10.26(s, 1H) 10.09(s, 1H) 10.53(s, 1H) 10.30(s, 1H) 10.64(s, 1H) 10.64(s, 1H) 10.17(s, 1H) 10.00(s, 1H) 9.91(s, 1H) 9.89(s, 1H)
5 8.17(s, 1H) 7.78(s, 1H) 8.19(br s, 1H) 7.79(s, 1H) 8.23(s, 1H) 7.92(s, 1H) 8.14(s, 1H) 7.72(s, 1H) 8.06(s, 1H) 7.79(s, 1H)
1 - - - - - - - - 11.45(s, 1H) 3.77(s, 3H)
2 7.65 7.68 8.20 7.51
B B - - 7.69(s, 1H) -
(d, J= 8.2 Hz, 1H) (d, J= 8.4 Hz, 1H) (d, J= 8.6 Hz, 1H) (d, J= 6.6 Hz, 1H)
3 7.04 6.94 7.56 7.99 8.01 6.75
8.19(br s, 1H) 6.82(m, 1H) - 6.36(s, 1H)
(d, J= 7.4 Hz, 1H) (d, J= 8.2 Hz, 1H) (d, J= 8.4 Hz, 1H) (d, J= 8.1 Hz, 1H) (d, J= 8.6 Hz, 1H) (d, J= 6.6 Hz, 1H)
4 6.94 7.23 7.57 7.17 8.16 6.02
(t, J= 7.4 Hz, 1H) (t, J= 7.2 Hz, 1H) (t, J= 8.1 Hz, 1H) (t, J= 7.0 Hz, 1H) (d, J= 7.7 Hz, 1H) (t, J= 3.0 Hz, 1H)
7.33 6.94 7.38 7.56 7.72 8.01 6.75 7.09
5 6.82(m, 1H) 6.86(br s, 1H)
(t, J= 7.4 Hz, 1H) (d, J= 8.2 Hz, 1H) (t, J= 7.2 Hz, 1H) (d, J= 7.6 Hz, 1H) (t, J= 7.9 Hz, 1H) (d, J= 8.6 Hz, 1H) (d, J= 6.6 Hz, 1H) (t, J= 7.7 Hz, 1H)
o 7.99 7.65 7.62 7.68 8.35 8.20 7.75 7.51 7.17
(d, J= 7.4 Hz, 1H) (d, J= 8.2 Hz, 1H) (d, J= 7.2 Hz, 1H) (d, J= 8.4 Hz, 1H) (d, J= 7.9 Hz, 1H) (d, J = 8.6 Hz, 1H) (d, J= 7.2 Hz, 1H) (d, J = 6.6 Hz, 1H) (t, J= 7.9 Hz, 1H)
7 7.40
(d, J= 7.9 Hz, 1H)
OCH;,4 3.81(s, 3H) 4.02(s, 3H) - - - _ B N B
OH
B _ B - - - 9.97(br s, 1H) 9.76(s,1H) -

92



@139 7 C NMR Uo9auWUT semicarbazones (1a-j) 1tiufinlu DMSO-ds

R 1a 1b 1c 1d 1e 1f 19 1h 1i 1]
2 157.51 160.51 156.97 157.12 156.83 156.91 157.03 158.93  157.36 157.23
5 135.17 139.69 137.92 138.46 134.42 137.17 137.97 14015  137.94 133.97
1 123.24 127.90 133.84 134.59 129.24 141.84 121.05 126.30 - 36.52
2 157.21 128.48 123.09 131.97 148.23 127.84 156.26 12859  129.45 127.82
3 112.00 114.54 131.12 128.93 124.81 124.25 116.40 11589  130.25 113.45
3'a - - - - - - - - 124.52 -

4 130.82 157.28 133.34 122.50 130.03 147.55 130.63 157.33 12225 108.23
5 120.98 114.54 127.82 128.93 133.64 124.25 119.68 115.89  120.69 127.34
6 125.98 128.48 128.24 131.97 128.37 127.84 127.14 12859  122.82 -
7 - - - - - - - - 112.11 -
7'a - - - - - - - - 137.43 -

OCHj,4 56.03 55.69 - - - - - - - -




@139 8 'H NMR 28481 WUT 2-amino-5-substituted-1,3,4-oxadiazoles (2a-j) Liufinlu DMSO-dg

AR 2a 2b 2c 2d 2e 2f 2g 2h* 2i 2j
, - - - - - - - - 9.93(s,1H) 2.71(s,3H)
7.85 7.79 8.24 8.82
2 - - - - 8.28(s,1H) -
(d, J=7.7 Hz, 1H) (d, J=8.6 Hz, 1H) (d, J=8.8 Hz, 1H) (d, J=7.5Hz, 1H)
7.18 6.98 7.77 7.65 7.63 7.95 7.24
' 7.80(m,1H) 6.91(m,1H) -
(d, J=7.6 Hz, 1H) (d, J=7.7 Hz, 1H) (d, J=7.8Hz, 1H) (d, J=8.6 Hz, 1H) (d, J=8.8 Hz, 1H) (d, J=7.5Hz, 1H) (brs, 1H)
6.29
7.05 7.53 7.49 8.09
4 - - 7.80(m,1H) - - (d, J=2.7 Hz,
(t, J=7.6 Hz, 1H) (t, J=7.8 Hz, 1H) (t, J=7.0 Hz, 1H) (d, J=7.5Hz, 1H) 1H)
7.49 6.98 7.56 7.65 7.63 7.95 7.34
5' 7.80(m,1H) 6.91(m,1H) 7.24(m, 1H)
(t, J=7.0 Hz, 1H) (t, J=7.7 Hz, 1H) (t, J=7.6 Hz, 1H) (t, J= 8.6 Hz, 1H) (t, J= 8.8 Hz, 1H) (t, J=7.5Hz, 1H) (d, J=2.7 Hz,1H)
7.63 7.85 7.70 7.79 8.00 8.24 7.78 8.82
' 7.24(m, 1H) -
(d, J=7.0 Hz, 1H) (d, J=7.7 Hz, 1H) (d,J=76Hz,1H) (d,J=86Hz,1H) (d,J=72Hz 1H) (d,J=88Hz, 1H) (d,J=7.8Hz1H) (d, J=7.5Hz 1H)
7.51
7 - - - - - - - - -
(d, J=7.4 Hz,1H)
12.60 12.78 11.60
NH, 7.11(br s, 2H) - 7.38(br s, 2H) - - - 6.22(br s, 2H)
(br s, 2H) (br s, 2H) (br s, 2H)
3.83(s, 3H) 3.84(s, 3H) - - - - - - - -
OCH;,
OH - - - - - - - 9.91(s, 1H) - -

* Jufinlu CDCI,



@134 9 130 NMR maaamgﬁuﬁf 2-amino-5-substituted-1,3,4-oxadiazoles (2a-j) Juhinlu DMSO-dg

AR 2a 2b 2c 2d 2e 2f 29 2h* 2i 2j
2 157.27 163.25 154.50 154.42 154.80 160.70 157.50 161.10 155.10 156.65
5 164.36 163.25 156.70 167.61 164.96 170.50 161.70 162.25 162.20 169.23
1 114.09 123.75 125.24 125.47 135.85 144.50 124.50 119.80 - 24.44
2 156.42 131.76 120.55 131.70 150.80 128.98 147.39 132.41 138.91 143.30
3 112.88 114.24 134.76 130.06 124.82 124.02 117.51 115.54 116.64 137.29
3'a - - - - - - - - 136.80 -
4 132.51 145.22 131.44 117.50 132.42 147.52 135.99 136.63 121.68 128.36
5' 121.07 114.24 128.69 130.06 133.71 124.02 130.72 115.94 123.94 147.45
6' 129.86 131.76 133.45 131.70 130.36 128.98 119.53 132.41 122.59 -
7 - - - - - - - - 112.88 -
7'a - - - - - - - - 145.20 -
OCH, 56.27 55.89 i i i i i i i

* Jufinlu CDCI,



@379 10 'H NMR Vo9aUWUT hydrazides (3b-h) tiufinlu DMSO-ds

AR 3b 3c 3d 3e 3f 3g 3h
1 4.65(br s, 2H) 4.65(br s, 2H) 4.49(br s, 2H) 4.19(br s, 2H) 4.56(br s, 2H) 4.58(br s, 2H)
2 10.05(s, 1H) 10.56(s, 1H) 10.67(s, 1H) 9.79(s, 1H) 9.17(s, 1H) 9.87(s, 1H) 9.96(s, 1H)
T - - - 11.56(s, 1H) 10.86(s, 1H) - -
7.94
2 - - 7.17(s, 1H) - 8.96(s, 1H)
(d, J= 8.5 Hz, 1H)
7.62 8.60
3 6.87(m, 1H) 7.45(m, 1H) 7.05(s, 1H) - -
(d, J = 8.5 Hz, 1H) (d, J = 4.7 Hz, 1H)
7.58 7.56 8.15
4 6.87(m, 1H) 7.45(m, 1H) - 7.96(m, 1H)
(d, J=7.8Hz 1H) (d, J = 8.0 Hz, 1H) (d, J= 7.9 Hz, 1H)
7.38 7.62 7.01 6.97 7.57 7.49
5 7.45(m, 1H)
(t, J= 7.7 Hz, 1H) (d, J=85Hz, 1H) (t, J=7.8Hz, 1H) (1, J=80Hz 1H) (t J=4.7Hz, 1H) (t, J=7.9 Hz, 1H)
7.79 7.94 7.16 7.04 8.68
6 7.45(m, 1H) 7.96(m, 1H)
(d, J = 7.7 Hz, 1H) (d, J=85Hz 1H) (t, J=7.8 Hz, 1H)  (t, J=8.0 Hz, 1H) (d, J = 4.0 Hz,1H)
7.43 7.33

7 -

CH,-indole

OH 12.45(br s, 1H)

(d, J= 7.8 Hz, 1H)

(d, J = 8.0 Hz, 1H)

3.44(s, 2H)
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@379 11 °C NMR Ua9auWUS hydrazides (3b-h) tufinlu DMSO-dq

AR 3b 3c 3d 3e 3f 3g 3h
3 168.33 165.84 165.35 161.69 170.78 164.71 164.81
1' 114.86 123.20 131.64 - - - -
2' 160.00 147.57 129.85 136.74 124.17 148.99 152.22
3 117.74 127.61 129.16 102.47 109.09 126.49 129.34
3'a - - - 127.52 127.59 - -
4' 133.85 131.99 137.25 121.87 119.17 137.35 135.15
5' 119.10 129.88 129.16 120.26 118.75 122.22 123.97
6' 127.56 130.36 129.85 123.70 121.56 148.38 148.51
7 - - - 112.71 111.73 - -
7'a - - - 130.78 136.48 - -
CHs-indole - - - - 31.13 - -
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@1919 12 'H NMR 2098y WUT 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-j) tiufinlu DMSO-de

ALY 4a 4b* 4c 4ad de af 49 4h
1" - - - - 12.19(s, 1H) 11.05(s, 1H) - -
7.98 7.99
2 - - - 7.32(s, 1H) - 9.13(s, 1H)
(d, J = 6.4 Hz, 1H) (d, J = 8.3 Hz, 1H)
7.04 7.70 7.67 8.15
3 7.58(m,1H) 7.14(s, 1H) - -
(d, J=7.9 Hz, 1H) (d, J=76Hz, 1H) (d, J= 8.3 Hz, 1H) (d, J = 6.4 Hz, 1H)
6.92 7.56 7.65 7.49 7.62 8.33
4 7.58(m,1H) -
(t, J=7.9 Hz, 1H) (t, J= 7.6 Hz, 1H) (d,J=80Hz, 1H) (d,J=7.8Hz, 1H) (t, J=64Hz, 1H)  (d, J=6.4 Hz, 1H)
7.36 7.63 7.67 7.08 6.99 8.05 7.62
5' 7.58(m,1H) (dd, J= 6.4 Hz, 4.5 Hz,
(t, J= 7.8 Hz, 1H) (t, J=76Hz, 1H) (d, J=83Hz, 1H) (t, J=80Hz 1H) ( J=7.8Hz 1H)  (t J=4.5Hz, 1H) "
. 7.98 7.66 7.94 7.99 7.24 7.09 8.76 8.78

(d, J= 6.4 Hz, 1H)

7 -
CHoy-indole -
OH -
2.93
CH,
(q, J=7.5 Hz, 2H)
1.31
CHj,4

(t, J = 7.5 Hz, 3H)

(dd, J = 7.8Hz,1.3 Hz, 1H)

10.06(br s, 1H)
2.92
(q, J= 7.6 Hz, 2H)

1.40
(t, J= 7.6 Hz, 3H)

(d, J= 7.6 Hz, 1H)

2.96
(q, J= 7.2 Hz, 2H)

1.32
(t, J= 7.2 Hz, 3H)

(d, J = 8.3 Hz, 1H)

4.32
(9, J=7.2 Hz, 2H)

1.34
(t, J= 7.2 Hz, 3H)

(t, J=8.0 Hz, 1H)

7.46
(d, J=8.0 Hz, 1H)

2.95
(q, J= 7.2 Hz, 2H)

1.34
(t, J= 7.2 Hz, 3H)

(t, J= 7.8 Hz, 1H)
7.36

(d, J=7.8 Hz, 1H)

4.29(s, 2H)

2.78
(q, J = 7.6 Hz, 2H)

1.19
(t, J = 7.6 Hz, 3H)

(d, J= 4.5 Hz, 1H)

2.97
(q, J= 7.6 Hz, 2H)

1.32
(t, J= 7.6 Hz, 3H)

(d, J= 4.5 Hz, 1H)

2.96
(9, J=7.5 Hz, 2H)

1.33
(t, J = 7.5 Hz, 3H)

* Jufinlu CDCI,
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M54 13 'C NMR 1898y 2-ethyl-5-substituted-1,3,4-oxadiazoles (4a-j) ufinlu DMSO-ds

AR 4a 4b* 4c 4d 4e 4f 4g 4h
2 164.31 164.33 162.49 163.67 159.69 166.09 163.94 162.53
5 168.32 166.50 168.72 164.67 167.59 167.98 169.07 168.74
1" 124.05 108.68 123.23 122.80 - - - -
2 129.86 157.41 132.17 130.07 121.75 124.50 143.37 147.46
3' 126.83 132.97 131.49 128.61 104.88 107.49 126.70 120.57
3a - - - - 127.72 127.11 - -
4 132.23 120.09 131.67 136.60 121.85 119.17 138.33 134.47
5' 126.83 117.37 133.56 128.61 120.73 118.67 123.20 124.81
6' 129.56 126.40 128.32 130.07 124.51 121.75 150.66 152.73
7 - - - - 112.68 112.02 - -
7'a - - - - 138.11 136.65 - -
CH,-indole - - - - - 21.83 - -
CH, 18.87 18.98 18.81 15.99 18.90 18.69 18.91 18.87
CH; 10.90 10.67 10.86 10.15 10.80 10.87 10.86 10.87

*fJufinlu CDCl,
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AMARNWIN






BTI
bis(trifluoroacetoxy)iodobenzene
DCM
dichloromethane
DMF
N,N'-dimethyllformamide
DMSO
dimethyl sulfoxide
EDCI
1-(3-dimethylaminopropyl)-3-ethylcarboiimide
MTBE
methyl tert-butyl ether
PIDA
phenyliodo(lll)diacetate
PTZ
pentylenetetrazole
TFA
trifluoroacetic acid
THF
tetrahydrofuran
TsClI

tosyl chloride
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