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Synthesis of syringic acid derivatives containing quinazolinone
and 1, 3, 4-thiadiazole

LIU Qiang, ZHANG lJianlong, HU Jiliang, LUAN Jiabao, ZHOU Qingmei, LU Yuting, LIU Weiwei
(School of Pharmacy, Jiangsu Ocean University, Lianyungang 222005, China)

Abstract. Syringic acid is a natural phenolic compound, which undergoes structural modification to
introduce quinazolinone and 1, 3, 4-thiadiazole structures. Using syringic acid and various substituted
anthranilic acids as raw materials, the target compounds, namely seven syringic acid derivatives contain-
ing quinazolinone and 1, 3, 4-thiadiazole structures, were synthesized through cyclization, nucleophilic
substitution, hydrazolysis, and nucleophilic addition reactions. All compounds were new compounds,
and their detailed synthesis routes and methods had been established through research. The structures
of the seven new compounds were characterized using IR, '"H NMR, and HRMS spectrometry. The
target compounds enrich the structural diversity and the library of such compounds, providing a feasible
methodological reference for the design and synthesis of such derivatives.
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Fig.1 Synthesis route of syringic acid derivatives containing quinazolinone and 1, 3, 4-thiadiazole structure

1.2.1 BAREvkak -4 (3H) - 8 (2) 65858

BB 2- HEZFEF R (3 mmol) 5E;RRF Bk
(0.624 7 g, 6 mmol) A F] 10 mL 2- FEZEZFE
H1, 120 °C JHB HRINEEIF, TLC R, Fr 45K
RHEER, WEERS, FH 0.05 mol/L E/KEEZE
ik, ST REAED 2.

1.2.2 2- (AR -4- @Rk -3 (4H) - X) TLERT B
(3) #982%

B B s sk -4 (3H) - B (1.5 mmol) | SRR

7 (0.414 6 g, 3 mmol) FIIRZ. R Z s (183 pL, 1.65

mmol) KK A F] 4 mL DMAC $#i 3z W, TLC

KW, FRR IG5 R, KR BB AEIA 30 mL ykokr,
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Rk, ZRZERFEBKAE 2 K, 81K 30 mL,
EIHEIM, RERES, 2B (EHRA: 7V
(EA):V (PE) =1:1) #ifb 5G4 3,
1.2.3 2- (B -4- ERErkok -3 (4H) - &) TEBE
(4) 698 R
# 2- (B -4- AR sk -3 (4H) - ) 28R
Z B (1 mmol) I A B 8 mL 2B, FRBHE,
A 80% 7K& B (390 uL, 8 mmol) , TLC #:, <5
SEEe, EREHAUIE, SI8)E Y OB, THRSk
£ 4,
124 4- %% -3,5- —F & K KT BLF AL AL B B
(6) #948m,
=238 (0.852 4 g, 3.25 mmol) . =& 7
FURM (0.232 4 g, 1 mmol) . L& 5(0.495 4 g,
2.5 mmol) KR IABIZ M (25 mL) B+, Bk
20 min, FEVKKB &MT, IMABRERRE (0.607 4 g,
6.25 mmol) , TH—SBAZEKIN 6 h JFiTIE, I8
WIEZE R GRS L&, SR BT (WA V (EA) ¥
(PE) =4:1) #ifbi34L&4 6,
125 4- %% -3, 5- —FHRK -N- (2- (2- (A -4-
ARk 3 (4H) - &) 2B B -1- HARRKL)
EPBERE (7) 69465
¥ 46& 9 4 (0.83 mmol) A F| 16 mL ZFRZ
figH 70 °C B m#k, BHinALEY 6(0.239 3 g,
1 mmol) , TLC &, )R W5, R M A2 E{E T
I8, ZRZERERTRBILEY 1.
12.6 4-#% 3,5 —F&K -N-(5- ((BK -4- &
R vkok 3(4H)- &) FH&)-1,3,4- 8 — vk -2-
A) ETFBRE (8) ¥4
#4LE& % 7(0.7 mmol) HN A B2 25 mL Y
ZRH, 120 °C B HR ARG, TLC &, & Bi%5
W, RMBREZR, RERELR, FMA 30 mL
KU e TR, 2R E AR DMF FUK IR AR
HER, Sk, HESHENGEREERRKEKP%E
TR B E Y 8.
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Sm R R, R 2 A Sk 3,
o] {3 A P IR AR 4 P E] AR 4 R 6 A R TR
A7 R HR R T 7E AR A 2- (HUAR -4- AR s
Wk -3 (4H) - &) Z. Bk ik, 80% K& B (390 uL,
8 mmol) FI &, =) 4a~4g KBRS FIH 95%,
93%, 95%, 96%, 97%, 92% F 91%., H P E{E 4 FI
6 A P E AR 7 SRR LU FHZ R ZER A 1, 4-—
EAREIEEF, BMEFH 1, 4- SN R
BRAE, BRI A AR ZERVE R FE, Hikiks
FRZERVETE A, LSRR BEAER T Ta~Tg R
SH 97%, 96%, 96%, 92%, 97%, 98% Fll 98%.
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4- 7 HE 3, 5- ZH A A -N-(5- ((7- . -4- ER
MEmE k-3 (4H) - B) L) -1, 3, 4- B mk -2- )
Z I BE % (8a) . H 8 [ &, R 40.9%, mp. 291.5~
293.4 °C; IR (KBr, v, cm™) ; 3 389, 3 215, 2 949,
1694,1671,1609,1542,1 516, 1478, 1 424, 1 334,
1258,1207, 1 120, 965, 918, 874, 846, 784, 742, 704;
'H NMR (400 MHz, DMSO-d,) , J: 12.86 (s, 1H) , 9.37

(s, 1H), 8.65(s, 1H), 8.25(dd, J=8.9, 6.2 Hz, 1H) ,
7.53(dd, J=9.9, 2.5 Hz, 1H), 7.49 (d, J=3.9 Hz, 2H) ,
7.48~7.43 (m, 1H), 5.58 (s, 2H) , 3.84 (s, 6H) , HRMS

(ESI) m/z: 3+ & {H CyoHyyNsOsFS* ( [M+H] ) K
458.093 4, MIX{E Jy 458.093 8,

4- 5 -3, 5- ZHEHE -N-(5- ((7- & -4- &R
MEmRR -3 (4H) - ) BHEE) -1, 3, 4- BEmk -2- )
ZEH B (8b) . B FE R, 2R 43.5%, m.p. 275.3~
276.9 °C; IR (KBr, v, cm™) : 3 314, 3 216, 2 972,
1 680, 1650, 1 605, 1 556, 1 513, 1 461, 1 423, 1 330,
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1244,1211,1 111, 956, 913, 882, 865, 788, 739, 701;
'H NMR (400 MHz, DMSO-d;) , d: 12.86 (s, 1H) , 9.38
(s,1H), 8.65(s, 1H), 8.18 (d, J=8.6 Hz, 1H) , 7.80
(d, J=2.0 Hz, 1H) , 7.62 (dd, J=8.6, 2.1 Hz, 1H) , 7.49
(s, 2H), 5.58 (s, 2H) , 3.84 (s, 6H) , HRMS (ESI)
miz: THE48 CyoHi7NsOsCIST ( [M+H] ") 3k 474.063 9,

MR8 R 474.064 0,

4- 7E 3, 5- “HEE -N- (5- ((7- & -4- &R
wEmknbk -3 (4H) - k) BIFE) -1, 3, 4- BEmk -2- 3E)
7% B i (8¢) : B e [ 4k, R 59.3%, m.p. 277.8~
278.7 °C; IR (KBr, v, cm™) ;: 3 397, 3 209, 2 931,
1687,1656,1 604, 1557, 1 516, 1 464, 1 423, 1 332,
1252,1210, 1 119, 966, 914, 887, 866, 783, 744, 700;
'H NMR (400 MHz, DMSO-d;) , d: 12.86 (s, 1H) , 9.38

(s,1H), 8.64 (s, 1H), 8.10 (d, J=8.5 Hz, 1H) , 7.95
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A B (8d) . H 8 K, B3R 42.4%, mp. 152.5~
154.3 °C; IR (KBr, v, cm™) : 3 393, 3 208, 2 969,
1671,1610, 1544, 1515, 1463, 1423,1332, 1242,
1 208, 1 119, 948, 922, 861, 839, 790, 765, 712;
'H NMR (400 MHz, DMSO-dg) , d: 12.85(s, 1H) ,
9.38 (s, 1H), 8.56 (s, 1H), 8.07(d, J=8.1 Hz, 1H),
7.53 (s, 1H) , 7.49 (s, 2H) , 7.43~7.38 (m, 1H) , 5.56

(s, 2H), 3.84 (s, 6H), 2.47 (s, 3H) , HRMS (ESI)
m/z: T1EAH Cy HpoNsOsS™ ( [M+H] ") Sk 454.118 5,
WiRAE K 454.118 8,

4- 7B 3, 5- —HEHE -N-(5-((6- & -4- ER
sk ok -3 (4H) - 3 ) P3E) -1, 3, 4- ek 2- 3E)
7% H B Bz (8e) : A €8 [ &, CER 69.2%, m.p. 256.1~
257.6 °C; IR (KBr, v, cm™) ;: 3 393, 3 224, 2 972,
1687,1667,1609,1543,1 514, 1 471, 1 422, 1 330,
1 268, 1 208, 1 115, 941, 891, 843, 788, 765, 707;
'H NMR (400 MHz, DMSO-dq) , d: 12.86 (s, 1H) , 9.38

(s,1H), 8.63 (s, 1H), 8.13(d, J=2.4 Hz, 1H) , 7.90

(dd, J=8.7, 2.5 Hz, 1H) , 776 (d, J=8.7 Hz, 1H) , 7.49

(s, 2H), 5.59 (s, 2H) , 3.84 (s, 6H) , HRMS (ESI)
miz: HEAE CyoHi7NsOsCISt ( [M+H] ™) 2k 474.063 9,
WMRAE R 474.064 3,

4- & B -3, 5- — F & B -N- (5- ((6- F & -4-
SRRk 3 (4H) - 2) B3 -1, 3, 4- BE Wk -2-
) FFBRE (8f) . HEREK, YUK 67.8%, m.p.147.2~
148.9 °C; IR (KBr, v, cm™) ; 3 371, 3 223, 2 966,
1666, 1608, 1 544, 1513, 1462, 1422, 1 330, 1 205,
1 120, 942, 919, 846, 794, 765, 707; 'H NMR

(400 MHz, DMSO-dg) , d: 12.85 (s, 1H) , 9.38
(s, 1H), 8.53 (s, 1H), 7.99 (s, 1H) , 7.69 (dd, J=8.4,
1.9 Hz, 1H), 7.62 (d, J=8.3 Hz, 1H) , 7.49 (s, 2H)
5.57(s, 2H), 3.84 (s, 6H), 2.46 (s, 3H) , HRMS
(ESD m/z: i+ & {H CyHyoNsOsS™ ( [M+H] ") R
454.118 5, WIAME K 454.118 7,

4- 33 3, 5- “HE R -N- (5- ((5- F -4- &R
WEMEI -3 (4H) - 3) HI3E) -1, 3, 4- Bk 2- 3L
ZH B (8g) : B EAEME, YUK 58.6%, m.p. 155.5~
158.6 °C; IR (KBr, v, cm™) ; 3 413, 3 205, 2 976,
1680, 1 621,1 602, 1552, 1515, 1477, 1422, 1 331,
1 249, 1 212, 957, 925, 872, 840, 822, 762, 704;
'H NMR (400 MHz, DMSO-dy) , 6: 12.86 (s, 1H) ,
9.38 (s, 1H) , 8.61 (s, 1H) , 7.85 (td, J=8.2, 5.5 Hz,
1H), 7.54(d, J=8.2 Hz, 1H), 7.50 (s, 2H) , 7.35 (dd,
J=10.9, 8.3 Hz, 1H), 5.54(s, 2H), 3.85(s, 6H) ,
HRMS (ESI) m/z: 71 38.1H CyH;sNsOsS* ( [M+H] ¥)
k1 440.102 9, MRE K 440.103 3,
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1 694 con™! SAEERE b1 C=0 S5 iE; 1 671 cm™
Hh5— C=0 Z5HTIE; 1 542 cm™ Z£HK C=N
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