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SYNTHESIS OF 5, 7-DISUBSTITUTED-[1, 2, 4] TRIAZOLO[1, 5-a]
PYRIMIDINES AND THEIR ANTICONVULSANT ACTIVITIES

SONG Ming-xia'?, CHENG Mu-chun!, ZENG Xi-wen!, “DENG Xian-qing'?
(1. School of Medicine, Jinggangshan University, Ji’an, Jiangxi 343009, China;

2. Research Center of Chinese Medicinal Resources and Functional Molecules of Jinggangshan University, Ji’an, Jiangxi 343009, China)

Abstract: To synthesize a series of 5, 7-disubstituted-[1, 2, 4]triazolo[ 1, 5-a]pyrimidine derivatives (3a-3e) and investigate their
anticonvulsant effects. Chalcones and 3-amino-1, 2, 4-triazole were reacted in dimethylformamide in sequential order to provide 5,
7-disubstituted-[1, 2, 4]triazolo[1, 5-a]pyrimidine (2a-2e) and their dehydrogenation products (3a-3e). The structure of these
compounds was confirmed by 'H-NMR, '*C-NMR, and MS spectrum. Their anticonvulsant activities were evaluated by using
maximal electroshock shock (MES) and subcutaneous pentylenetetrazole (scPTZ) seizure models in mice. The neurotoxicity was
evaluated with rotarod test. Five [1, 2, 4]triazolo[1, 5-a]pyrimidines and their dehydrogenation products were synthesized. In the
MES model, compounds 2a-2e did not show anticonvulsant activity, while compounds 3a-3e showed different degrees of protection,
which indicated that the dehydrogenation products exhibited the higher activity. In Sc-PTZ model, all compounds showed protective

effects on convulsion induced by pentetrazol in 100 mg/kg. The triazolo[1, 5-a] pyrimidines reported in this study have

Weks H . 2021-08-17: &SH . 2021-10-15

REeTEH: BXAAREESTE (21562028); TLTGH HAF S HE 4T H (20202BABL206154)

ER A RE1983-), Z, WHEMKRAN, EIER, HL, FEANFHEL BN ZY T 7L (E-mail: freexiaoxiao83@aliyun.com);
*XWATE(1984-), B3, WIREMBIN, B2, HL, FENFEPUBIN G IR IS 46 TAE (E-mail: dengxianqing1121@126.com).



R CHIRBEE RO 29

good anticonvulsant activity. This found enriches the antiepileptic structure-activity relationships of triazole compounds, and

provides some foundations to the research and development of new drugs of the absence seizure and grand mal epilepsy.

Key words: triazole; pyrimidine; anticonvulsant; maximal electroshock shock; Sc-PTZ
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Fig. 1 7-substituted-5-phenyl-[1,2,4] triazole [1,5-a]

pyrimidine derivatives
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1% W 35 3% 53 7 % HIBURKER AV-300 %! 4%
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DMEED) 2a & BONB]: FREUE G 1a (1.00 g,
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2a. LAY 2b-2e &K TR L.
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0.0045 mol)Fl 3-ZH-1,2,4-=%1H(0.45 g, 0.0054 mol)
A% 3 mL DMF f 50 mL B JE B+, 7F 160°C
TR 24 he FIEEGEREE TLC JRIFHINA
WK LR OBE=2:1) KR MR 4. Ui E
ST A JE A R SN, 1) RSN 20 mL 7K &
RS IEYE, T 5 AT E M Al AR 2 & 1)
3a. L&D 3b-3e G TVER B HERLEDIHINE
R PR AR

S-EE T IREEA47-ZS[1,2,4| = BE[1,5-a]
BENE (2a)

Mp 193.0-195.1°C, yield 74%. 'H-NMR
(DMSO-ds, 300MHz): 6 2.28 (s, 3H, CH3), 5.16 (d,
IH, J = 3.6 Hz, CH=C), 6.15 (d, 1H, J = 3.6 Hz,
CH-N), 7.16 (s, 4H, Ph-H), 7.39-7.43 (m, 2H, Ph-H),
7.59-7.63 (m, 3H, Ph-H, Triazole-H), 9.79 (s, 1H, NH).
I3C-NMR (DMSO-ds, 75MHz): 6 149.53, 149.37,
139.15, 137.21, 135.05, 134.20, 129.09, 128.87,
128.49, 126.81, 125.82, 97.17, 59.34, 20.65.
ESI-HRMS calcd for CisHi7Ns* ([M + H]*): 289.1448;
found: 289.1441.

57- 2“3 BHEE-47-Z8-[1,2,4] = #[1,5-a] B
IE (2b)

Mp 190.0-192.3°C, yield 65%. 'H-NMR
(DMSO-ds, 300MHz): ¢ 2.28 (s, 3H, CH3), 2.32 (s,
3H, CH3), 5.11 (d, 1H, J = 3.6 Hz, CH=C), 6.13 (d,
1H, J = 3.6 Hz, N-CH), 7.15 (s, 4H, Ph-H), 7.21 (d,
2H, J = 8.1 Hz, Ph-H), 7.50 (d, 2H, J = 8.1 Hz, Ph-H),
7.58 (s, 1H, Triazole-H), 9.74 (s, 1H, NH). 3C-NMR
(DMSO-ds, 75MHz): §149.29, 149.23, 138.98, 138.09,
136.88, 134.84, 131.20, 128.79, 128.73, 126.50,
125.44, 96.21, 59.14,20.41, 20.34.. ESI-HRMS calcd
for CioHioNs® (M + H]Y): 303.1604;
303.1601

5- (4-|EE) 7-WHEEEA47-Z8[1,24]1=
ME[1,5-a]E0E (2¢)

Mp 186.9-188.2°C, yield 63%. ' H-NMR (DMSO-d,
300MHz): 6 2.28 (s, 3H, CH3), 5.13 (d, 1H, J= 3.7 Hz,
CH=C), 6.14 (d, 1H, J = 3.7 Hz, N-CH), 7.16 (s, 4H,
Ph-H), 7.19-7.25(m, 2H, Ph-H), 7.59 (s, 1H,

found:

Triazole-H), 7.63-7.68 (m, 2H, Ph-H), 9.82 (s, 1H,
NH). BC-NMR (DMSO-ds, 75MHz): § 162.155 (d,
Jer = 245.29 Hz), 149.27, 149.14, 138.81,135.51 (d,
et = 217.51 Hz),130.52 (d, “Jor = 3 Hz), 128.80,
127.91, 127.80, 126.53,115.02 (d, 2Jot = 21.75 Hz),
97.00, 59.11, 20.33. ESI-HRMS calcd for CisHisFN4*
(IM + H]"): 307.1354; found: 307.1347.

5- (4-2FE) T-XAEE-47-Z“F-[1,24]=
M[1,5-a] B 0E (2d)

Mp 205.2-206.9°C, vyield 61%. 'H-NMR
(DMSO-ds, 300MHz): 6 2.28 (s, 3H, CH3), 5.20 (d,
1H, J = 3.7 Hz, CH=C), 6.15 (d, 1H, J = 3.7 Hz,
CH-N), 7.15 (s, 4H, Ph-H), 7.46 (d, 2H, J = 8.0 Hz,
Ph-H), 7.59 (s, 1H, Triazole-H), 7.63 (d, 2H, J = 8.0
Hz, Ph-H), 9.85 (s, 1H, NH). 3C-NMR (DMSO-db,
75MHz): ¢ 149.30, 149.11, 138.71, 136.98, 133.93,
133.24, 132.85, 128.82, 128.18, 127.45, 126.53, 97.56,
59.10, 20.35. ESI-HRMS calcd for CisHisCIN4" ([M
+ HJ"): 323.1058; found: 323.1055.

5- (4-RFEE) 7-MBFE47-ZF-[1,24]=
ME[1,5-a)BE0E (2e)

Mp 209.3-210.2°C, yield 60%. 'H-NMR
(DMSO-ds, 300MHz): 6 2.28 (s, 3H, CH3), 5.21 (d,
1H, J = 3.8 Hz, CH=C), 6.15 (d, 1H, J = 3.8 Hz,
CH-N), 7.16 (s, 4H, Ph-H), 7.55-7.62 (m, 4H, Ph-H,
Triazole-H), 9.86 (s, 1H, NH). 3C-NMR (DMSO-ds,
75MHz): ¢ 149.31, 149.10, 138.68, 136.99, 134.00,
133.23, 131.12, 128.82, 127.72, 126.52, 121.77, 97.57,
59.11, 20.35.. ESI-HRMS calcd for CigHisBrN4* ([M
+ H]"): 367.0553; found: 367.0549.

5-E-7-FTERZEE-[1,2,4] = B[ 1,5-a]BE0E (3a)

Mp 129.2-130.7C, yield 62%. 'H-NMR
(DMSO-ds, 300MHz): 6 2.44 (s, 3H, CH3), 7.45 (d,
2H, J = 8.1 Hz, Ph-H), 7.57-7.60 (m, 3H, Ph-H), 8.11
(s, 1H, CH=C), 8.23 (d, J = 8.1 Hz, Ph-H), 8.37-8.40
(m, 2H, Ph-H), 8.70 (s, 1H, Triazole-H). 3C NMR
(DMSO-ds, 75MHz) 6 160.48, 155.96, 155.86, 147.36,
141.84, 136.15, 131.21, 129.69, 129.05, 128.92,
127.77, 126.89, 106.20, 21.11. ESI-HRMS calcd for
CigHisN4" ([M +H]):287.1291; found:287.1284-
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57-Z3BREE-47-Z§-[1,2,4] = W[1,5-a] 15
E (3b)
Mp 166.0-167.5°C, yield 70%. 'H-NMR

(DMSO-ds, 300MHz): § 2.42 s, 3H, CH3), 2.45 s, 3H,
CH3), 7.41 (d, 2H, J = 8.1 Hz, Ph-H), 7.47 (d, 2H, J =
8.6 Hz, Ph-H), 8.09 (s, 1H, CH=C), 8.24 (d, 2H, J =
8.1 Hz, Ph-H), 8.31 (d, 2H, J = 8.6 Hz, Ph-H), 8.69 (s,
1H, Triazole-H). BC-NMR (DMSO-ds, 75MHz):
5160.41, 15582, 155.77, 147.22, 141.68, 141.22,
133.36, 129.58, 129.45, 128.98, 127.62, 126.91,
105.86,21.00, 20.87. ESI-HRMS caled for CioH 7Ny
(IM + H]): 301.1448; found: 301.1441.

5- (4-|EE) 7-WHEEE47-Z8-[1,24]=
ME[1,5-a]E0E (3¢)

Mp178.6-180.2°C,  yield 65%. 'H-NMR
(DMSO-ds, 300MHz): § 2.45 (s, 3H, CH3), 7.40-7.48
(m, 4H, Ph-H), 8.14 (s, 1H, CH=C), 8.20-8.25 (m, 2H,
Ph-H), 8.45-8.50 (m, 2H, Ph-H), 8.71 (s, 1H,
Triazole-H). 3C NMR (DMSO-de, 75MHz) 6 164.11
(d, 'Jor = 247.5 Hz), 159.40, 155.97, 155.78, 147.43,
141.90, 132.64 (“Jot= 2.9 Hz), 130.31 (*Jor= 7.7 Hz),
129.72, 129.06, 126.85, 115.895 (3Jor = 21.75 Hz),
106.03, 21.11. ESI-HRMS calcd for CisH14FN4* (M
+H]):305.1197; found:305.1193.

5- (4-8FE) 7-WHEEE47-Z8-[1,24]=
ME[1,5-a]BE0E (3d)

Mp 200.4-201.8°C, yield 63%. 'H-NMR
(DMSO-ds, 300MHz): 6 2.45 (s, 3H, CH3), 7.47 (d,
2H, J = 8.0 Hz, Ph-H), 7.67 (d, 2H, J = 8.7 Hz, Ph-H),
8.16 (s, 1H, CH=C), 8.25 (d, 2H, J = 8.0 Hz, Ph-H),
8.44 (d, 2H, J = 8.7 Hz, Ph-H), 8.72 (s, 1H,
Triazole-H). 3C NMR (DMSO-ds, 75MHz) § 159.37,
156.13, 155.86, 147.71, 142.00, 136.27, 135.09,

129.79, 129.65, 129.14, 129.05, 126.93, 106.22, 21.13.

ESI-HRMS caled for CisHisCINg™ (M +H]"):

321.0902; found:321.0901.
5- (4-REE ) 7-WHEEE47-Z8-[1,24]=
ME[1,5-a]E0E (3e)
Mp 190.6-192.8°C,

yield 66%. 'H-NMR

(DMSO-ds, 300MHz): 6 2.45 (s, 3H, CH3), 7.48 (d,
2H, J = 8.0 Hz, Ph-H), 7.81 (d, 2H, J = 8.7 Hz, Ph-H),
8.16 (s, 1H, CH=C), 8.25 (d, 2H, J = 8.0 Hz, Ph-H),
837 (d, 2H, J = 8.7 Hz, Ph-H), 8.73 (s, 1H,
Triazole-H). *C-NMR (DMSO-ds, 75MHz): 6 159.37,
156.10, 155.82, 147.61, 141.96, 135.38, 131.93,
129.77, 129.09, 129.75, 126.86, 125.18, 106.07, 21.12.
ESI-HRMS caled for CisHi4sBrNs~ (M + HJY):
365.0396; found: 365.0388.
1.3 HEYREREERBESETN

i H8 5 1] 16 37 P AR e R DU iR 25 0T R 7 &
ARSI SR T KR T BRORE AR AR R T T D e A Y
KIEUT B AR S PUI OE Y, SR T e i
T B S sl 18, sSEIesh R H B
BRI, (KD T RE ARG IR AR 52 ft, ¥
AMIES: SCXK(#i)2019-0014), 1A (20-24) g, M
MR SEEGHT 3 RIEFRT 20 ~25 C. AR
45% ~ 65% s, AL E BRBEMOK. H
PR &Y T IR BL 0.05 mL/20g 5 FR 18
FEvEST . EIRVIEEEM LA YITE 100 mg/kg & T
BT S PV MR B, AL N R ECH 3 H
SR 5 IR IS T E R I A S, DN E A UmIN
TR BOE BGR . (EDso) AR H i & 75 @?‘Jg
(TDso), VA &I g &Rt & 8%
b, B2 0 Wﬂa‘ﬂ%r”%uiﬁ’m/\éﬁ {52
NS RN, DOERIEAFEFE TR 5 9%,
5 e R E L3RS EDso Al TDso.

B K BAR T R AR SEG(MES): 1 e K AR 38 &

VESZES T, HHH 110V, 60 Hz [AIASHHE, /NEE B
WomHL 0.3 s, HILE AR B A NI R . 1E S5

B — R TR AN R, AR R /N BRUFH 1B a0
Y525 0.5 h /N BRUBEAT F R, LR 25 bt
FEFWRIEE . RS, (EYRIHE B R
TR B HUBRR i o

BN DU MESZG (Se-PTZ): /MR 25 0.5 h 2
N5 T 85 mg/kg 15 VU Mk (iZ 7 & AT LAE 97%LA |
(RN B2 AR RS 5 s REZEPERR IO, /N B E
TE R WSS 30 min, LABA HBLESE Ss DL R
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BEZE AR BN A R, 259 T LU Bt p 3 g i
BRI A, GV I Bl RS
PERI A HA BB i o

PHES TR PRSI P40 73 11 S0 R e i e vk,
F45250.5h ek NRETER | 95T H804 6 v/min
MIAKE b, FEFESE 3 IR A /N BRI AS e AR A
RFF | min M RO A AN, RZNWATHN
FUEZS: 2 i

2 #R5iT

2.1 EHES

ARSI AR Z T — Pl A (1) = Wk I g AT
AW 2% T 1% o % 51 A Bl R A 3-2 01,
2, 4-=MNJERL, 7E DMF 357 tF b 4746 & 53 X
R, fRBIHMGEY (il 2>, 4 NYILE 130 °C
PUR NI, Fedp B 5,7- B -4,7- = 4-[1,2,4]
=ME[1,5-a) e S, T THR S 160°C, FRE
BRI 24 h B, OB AR B PR AR L A )
5,7- " HUR-[1,2,4] =M 1,5-a] e b &9 . BARE &
Y 2a-2e H1 3a-3e (W45 R FHAZRESLIR S0 . RS
FIE D PR REHEAT T WL, 2a-2e RIVLE WIS
Ff@E s Ak &9 2a 961 1€ 'TH-NMR H', §2.28
Qb T LI N IR IR BRI, 6 5.16 , 6.15 b1
PRAS L E Uy AR E PR B AN TR R R R i 0
XN B TR SR AT R R S RO AIE Cl 3.6
Hz), 6 7.16 b I 06 g o A B R b 1) Y N S
Wk, §7.39-7.63 AbI 2 B 5 — AN RIS B A
JoT AN =M BT IR U, 69,79 A B () LG
T e e NH 51 Wi ié . 3C NMIR 1 9 E
Mz T iE WA SMER, a2 14 F
AR K. S HEBE i, A 2a
HS /TN 289.1448, PRl {E N 289.1441,
MZ/NT 4ppm, 456 S RERIRRIE 0T LR IEHE 27
458

3a-3e RIVLGW ISR fERT LIAL &) 3a
fil: 7E TH-NMR th, §2.44 kbA s g 3R 3

(IR IS, 5 7.45 T 8.23 P Ak 1) — HE UG A — X B
I BRI, o 7.57-7.60 F1 8.37-8.40 44k
(192 I 5 — N R B AN TR, 6 8.11
Qb P LU SR IR E ER b (T U, O 8.70 ALK LGSR
=M R T IR IS . 3C NMR B R 45
TG & IER, Sl T 14 A EL
FHELM B B A, AW 3a Bk
S FEA: 287.1291, SEBRMIEE N 287.1284,
FHZE/NT 4 ppm, S5 S RE AR AT DU IE 5 745

AP

</J\ ]
1300
2h R

Hs

160 °C
24h

NN =

R

O O ¢L>—NH

NNNNN
PENEY
o
reRey
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3a-3e

K2 Birtb &4 2a-e Fl 3a-e (& i 2%
Fig. 2 Synthess route of compounds 2a-e and 3a-e

22 HHEXLGEHSHL

ALK T MES Al Sc-PTZ A&7k 1F4 H
PR B BRI 1 o X AN AR 1) e 56 [ [ ST
AT FUBE (NTH) A FE A 3 B2 (0 B0 245470 7 126 15
RAOT, e M AT HURR 25 V) 0k 1 Sk . Horh
MES #581 F] T fe 0] 47104 B 9 B MR 2R R AR
{BEIE LIS, M Sc-PTZ A5EHY I FH Sk i a6 2R 4 A A 11
{250,

x1 LAY 2a-2e 7 3a-3e FUBUR B ERBEZFE
Table 1 Anticonvulsant activity and neurotoxicity of compounds 2a-2e
and 3a-3e administered intraperitoneally to mice

i.p. in mice * (100mg/kg)

Compd. MES ® scPTZ ¢ NT ¢
2a 0/3 2/3
2b 0/3 3/3
2¢ 0/3 13
2d 0/3 2/3
2e 0/3 13
3a 33 3/3
3b 13 2/3
3¢ 2/3 2/3
3d 13 3/3
3e 2/3 2/3

a: PNRIEIBEGTA Y, FHME3 X, 42530 min
JE e i, R i BE AR R Y rh 2 ARG B R T
PERIBIEG be ORI TERAEREAY ;0 BT DY A2
d: BV ()
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ARSEEG T Sext H AR 54 2a-2e 1 3a-3e 24T
T 100 mg/kg T W HURR I AR 22 )
P, HE R 1. £ MES B, (L4 2a-2e
BPRA Bon PUEORTEE, &) 3a-3e W EoR
HRFREE AR EH . 1F Sc-PTZ #iRd, Ay
A WITE 100 mg/kg 7T AR S IT M5 5 (14 /)N B,
s IR ER . ERRERRET, ThAWED
£ 100 mg/kg 77lE R ¥R Bon i fh g k.

N T S ONTER VT S A S P RO,
PR T HI0 AE R AT A Y 3a HEAT RIS R
AT, K S5EY IF KGR X
FRENAN R ST LRI . i3k 2 Fiow, &) 3a
7E MES B 2450 240575 (EDso )N 54.2 mg/Kg,
SR RSP (EDso= 9.8 mg/Kg) 55, {HiT
PIIRER N (EDso= 264 mg/Kg) 3G, 3 H5k&
V) If (EDso=84.9 mg/Kg) FHEL, HiFPEHAH RIS,
7E Sc-PTZ #iA4, 1bA4) 3a (] EDso K 44.6 mg/Kg,
W T R RN (EDso= 149 mg/Kg) FlF
*F (EDso>100 mg/Kg)-
=2 WEW3a I, FEEFARKEBRINNEENERE

HREEENE

Table 2 Quantitative anticonvulsant activity and neurotoxicity
date of 3a, If, CBZ, and VPA

EDso PI
Compd. ————————— TDs —————————
MES PTZ MES PTZ
3a 54.2 44.6 485.4 9.0 10.9
If 84.9 - 509.2 6.0
CBZ 9.8 >100 44.0 49 <0.44
VPA 264 149 418 1.6 2.8

MIEPESE RAKE, 3a-3e AL EYIIHT MES
WAL T 2a-2¢ RIEY) X W BEZ T 3a-3e
WEYRILHEE S s, 6455738 R 7] DSR4
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