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Synthesis of Dihydropyrimidine Derivatives Containing 1,3 ,4-Thiadiazole
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(1. School of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
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Abstract ; Dihydropyrimidine derivatives have a wide range of biological activities, so it is of great significance to
study the synthesis of their new derivatives. Using aromatic aldehydes, acetylacetone, and thiourea as raw
materials, the intermediate product ( 1) 4-methyl-6-aryl-5-acetyl-2-mercapto-1, 6-dihydropyrimidine is
synthesized through the Biginelli reaction. The intermediate product (2) 1- (4-methyl-6-aryl-2-mercapto-1, 6-
dihydropyrimidin-5-yl )  ethanone thiocarbazone is achieved via the reaction of compound 1 with
thiocarbohydrazide in the presence of catalyst concentrated hydrochloric acid. A series of novel dihydropyrimidine
derivatives containing 1,3 ,4 —thiadiazole are synthesized by condensation reaction of compound 2 with triethyl
orthoformate using acetic acid as a catalyst. The structures of the products are characterized by IR, 'H NMR,
“C NMR, and HRMS(ESI). Results indicate that the structure of the synthesized compound is consistent with
the expected structure of the compound.
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1,3,4-WE "R — SR SR oM AW B AR B A ZIRGE R, )2 N T R 2 R
PRLGEEAIN 3 4-WE st BAT I M AR R B Y o B iR A e H etk
YU S A2 A 1,3, 4-BE IR R 25 W 0 H TG IR, 40 2 ks Frde T HH e e 55

M T A WERERAT AR 1,3, 4-E TR AE Y A B E S M, P R m A IEE S 1,3,4-
WE AR R R 2R AT AR Wk AR T O BB R, AR SC LA AR E SR R A A A AR S 25 W e TP i PR A R
POBE 1,3, 4-E e 5 TR RS SRR A M — RN 1,3, 4 -8 Tk TR PERE SR ET BT A, R
2UAh Kt E A BERE T H ARk & Wit R AE. BAR L& 3 896 s &l 1 s,

CHO
S
- . & B Py H,NSOH
| —Rr S HoN™ “NH,
> EtOH,10 h
S LO
AL TSN L
HNHNT NHNH, - 2NNy o o™
S

HCI, EtOH, 10 h CH3COOH, EtOH,10 h

3a: R=m-CH; 3b:R=p-OH 3c:R=m-F

3d: R=m-CH30 3e: R=o-F 3f: R=m-Cl

3g: R=H 3h: R= 0-CH30 3i: R= m-CH30,p-OH
3j; R=pCH3z 3k:R=m-Br 3. R= p-CI

3m: R=p-CH30 3n: R=m-OH

B 1 BAREY 385K

1 RBH A

1.1 (UEEFKF

BRI AT AR  XT-4 B GO A IR BT AR IE ) 3 PE-2000 FU AR B 28 $ 21 S8 S35 (KBr &
F) ; Bruker ESQUIRE BB #E{Y ( ESI) ; Bruker AV-II 500 MHz #% %45 56154% (DMSO~d, ¥ H], TMS
PR ) a5 BT AR 40 TR T A 25 5 14 38 R o M sl s Ak 4, AR R ARk Al B VAL A PR
IS FEVAYFE (60 ~80 m ).
1.2 HEEF4-BE-6-FE-5-ZBHE-2-FE-1,6-ZSWE(1) WEK

FREURNK (1.52 g, 20 mmol) \ZFEAERR (1.65 g, 17 mmol ) ¥ T34 10 mL Jo/K LR S IR
BRI CBE A (1.70 g, 17 mmol) , 24 52 W P A9 B 1K 58 VI, A S5 & 8 (18 mmol ) ,
10 min 55 5 1A R IR EETHZE 80 C , [V S 29 10 h. [T 45 R I, 2 I W Hh kT HB e i AR i 3ot g
UE I FHAA S BEVR UG 3 ~4 W IR UEE , A E TS B ] = 4-F B -6- 05 3 -5- 2 3 -2 -Hi gk -1,
6-_FAMEIE(]).
1.3 dEFE 1-(4-BE-6-FE-2-FE-1,6-—SWE-5-8) ZATRFEE(2) WERK

B NN - RN (1.06 g, 10 mmol ) ¥ TIC/K LEE(10 mL) H1, FEE M 6 mol/L HYERAZ (1 mL),
50 °C TR 10 min J& , A HTE P28 1(7 mmol) , N 10 min J7 ¥ i WK R THEZE 80 °C , M3 M 10 h.
SV ESHG SO A AR B G U DR FH AR QPR 3 ~ 4 R SRR ST Z AR B rh ] e 1-
(4-FBL-6-TF5 - 2-Fi -1, 6- A MEnE-5-35) ZFRMARERE(2).
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1.4 BirEW5-(1-(1,3,4-B_W-2-F)IEKIE) ZH) 4-FE-6-FE-2-5E-1,6-—5&

IE (3) AR

FALEW 2(1.5 mmol ) I TIC/AK LWE(S mL) H, FER UK 2 (0.03 g,0.5 mmol) ,50 C N /¥ 15 min
J& , MA R R = 2.8 (0.30 g, 2 mmol) , 7€ 80 °C F W2y 10 h. )X N 25 e, N0 b b K i [ A 2
Pty uE D OB E S SR BRI A 5-(1-(1,3,4-WE k-2 -3L) WEEE L) 23k ) —4-H JL-6-
-1, 6- FMEIE(3).

5—(1-(1,3,4-1 " mp—2-3L) WK R I ) LF) —4-H R-6-(3-HIKIL) -2-FiH-1,6- AW
(3a) : O [E K. Yield: 85%, m.p. 243~245 C.

"H NMR (500 MHz, DMSO-d,) :89.24 (d, J = 3.5 Hz, 1H), 9.01 (s, 1H), 7.75 (s, 1H), 7.31 (t,
J =76Hz, 1H),7.21 (s, 1H), 7.14 (t, J = 6.6 Hz, 2H) , 4.87 (s, 1H), 4.13 (s, 1H), 2.33 (s, 3H),
2.08 (s, 3H), 1.46 (s, 3H);“C NMR (125 MHz, DMSO-d,):8 180.0, 166.5, 157.6, 147.2, 138.8,
138.2, 128.9, 128.7, 127.1, 123.5, 78.1, 59.3, 51.9, 25.2, 21.7, 14.3; IR(KBr):3 379, 1 517, 1 486,
1437, 1313, 1224, 1170, 895, 800, 717, 573; HRMS(ESI) caled for C,(H, N,S,(M+H)"; 359.110 7,
found :359.110 8.

5-(1-(1,3,4-W -2 WL IL) 38) —4-F I -6- (4- R FILFERL) —2-Fidk -1, 6- A MENE
(3b) : FHEEIKR. Yield: 75%, m.p. 244~246 C.

"H NMR (500 MHz, DMSO—-d,) :89.50 (s, 1H), 9.17 (d, J = 3.4 Hz, 1H), 9.01 (s, 1H), 7.71 (s,
1H), 7.15 (d, J = 8.5 Hz, 2H), 6.80 (d, J = 2.0 Hz, 1H), 6.78 (d, J = 2.0 Hz, 1H) , 4.79~4.76 (m,
1H), 4.01 (s, 1H), 2.04 (s, 3H), 1.48 (s, 3H); “C NMR (125 MHz, DMSO~d, ) :8 179.7, 166.5, 157.8,
157.2, 147.2, 128.7, 127.7, 115.7, 78.2, 59.4,51.67, 25.0, 14.4; IR(KBr) :3 360, 3 159, 1 511, 1 430,
1312, 1274, 1271, 1180, 1 128, 830, 646; HRMS(ESI) caled for C sH,,N,0S,(M+H)*: 361.090 0,
found: 361.090 4.

5-(1-(1,3,4-W -2 5L) WHEEIE) LK) —4-F -6 (3-F IR ) —2-Fi -1, 6- A Mg
(3c): FAEAK. Yield; 70%, m.p. 241~243 <C.

"H NMR (500 MHz, DMSO-d,) :8 9.31 (s, 1H), 9.01 (s, 1H), 7.87 (s, 1H), 7.49 (dd, J = 14.0,
8.0 Hz, 1H), 7.25~7.16 (m, 3H), 4.96 (s, 1H), 4.21 (s, 1H), 2.09 (s, 3H), 1.47 (s, 3H); “C NMR
(125 MHz, DMSO-d, ) :5 180.2, 166.4, 162.7 (d, J = 244.0 Hz) , 157.4, 147.2, 141.9 (d, J = 6.9 Hz) ,
131.2 (d, J = 8.2 Hz), 122.6, 115.0 (d, J = 21.0 Hz) , 113.6(d, J = 22.7 Hz), 78.0, 59.2, 51.5, 25.2,
14.2; IR(KBr) :3 163, 1562, 1495, 1444, 1252, 1198, 1075, 796, 745, 700, 641; HRMS(ESI) caled
for C,sH,,FN,S,(M+H) *: 363.085 6, found:363.086 0.

5-(1-(1,3,4-WE "2 H) WHES AL ) 5L ) —4- W B —6- (3-FI AR LA IE) —2-Fi -1, 6- A W%
BE(3d) £L A EIA. Yield: 77%, m.p. 278~280 C.

"H NMR (500 MHz, DMSO-d,) :89.27 (s, 1H), 9.01 (s, 1H), 7.70 (s, 1H), 7.26 (d, J = 8.4 Hz,
2H), 6.96 (d, J = 8.8 Hz, 2H), 4.84 (s, 1H), 4.09 (s, 1H), 3.74 (s, 3H), 2.05 (s, 3H), 1.43 (s,
3H);"”C NMR (125 MHz, DMSO-d,) :8 174.0, 159.7, 145.0, 133.9, 130.0, 119.3, 113.4, 112.8, 110.1,
55.8, 55.4, 18.3, 17.8;IR(KBr) :3 411, 2 968, 2 930, 1 611, 1512, 1251, 1 130, 840, 750, 636, 616;
HRMS(ESI) caled for C (H,,N,OS,(M+H) " . 375.105 6, found;375.105 4.

5-(1-(1,3,4- " —2-5L) WHEEIL) L5 ) —4-F 36— (2-F ORI ) —2-FiHe-1,6- A Mg
(3e) : A4 [EAR. Yield: 79%, m.p. 197~199 «C.

"H NMR (500 MHz, DMSO-d, ) :8 11.39 (s, 1H), 9.95 (s, 1H), 9.24 (s, 1H), 8.64 (s, 1H), 7.30
(d, J = 8.1Hz, 1H), 7.22~7.13 (m, 3H), 5.50 (d, J = 3.5 Hz, 1H), 2.08 (s, 3H), 2.03 (s, 3H);
C NMR (125 MHz, DMSO-d,) :8 174.0, 160.6, 158.7, 134.2, 130.2 (d, J = 14.0 Hz), 130.1 (d, J =
8.2 Hz), 129.1, 125.0, 116.1, 116.0, 108.8, 50.1, 18.3, 17.6;IR(KBr):3 231, 2 970, 1 573, 1 479,
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1453, 1252, 1201, 1138, 1037, 756, 640; HRMS(ESI) caled for C sH FN,S,(M+H)": 363.085 6,
found :363.086 2.

5-(1-(1,3,4-WE -2 —%L) WHEEFE) L HL) —4-H E-6- (3-F ) —2-FiH-1,6- A Mg
(3f) B A, Yield: 56%, m.p. 243~245 C.

"H NMR (500 MHz, DMSO-d,):8 9.30 (d, J = 3.8 Hz, 1H), 9.01 (s, 1H), 7.87 (s, 1H), 7.49~
7.46 (m, 2H), 7.41 (d, J= 8.1 Hz, 1H), 7.32 (d, J = 7.7 Hz, 1H), 5.14~4.72 (m, 1H), 4.20 (s,
1H), 2.09 (s, 3H), 1.48 (s, 3H); “C NMR (125 MHz, DMSO-d, ) :3 180.2, 166.4, 157.4, 147.2, 141.4,
133.9, 131.0, 128.2, 126.6, 125.2, 78.0, 59.2, 51.5, 25.2, 14.3; IR(KBr) :3 368, 3 188, 2952, 1 522,
1476, 1452, 1202, 783, 696, 579, 539; HRMS(ESI) caled for C,H, CIN,S,(M+H)*: 379.056 1, found:
379.056 6.

5—(1-(1,3,4-W -2 -3L) W R ) 23) —4-H -6 FK I -2-5i F—1,6- FMEIE (3g) 4111
[H K. Yield: 87%, m.p. 250~252 °C.

"H NMR (500 MHz, DMSO-d,) :89.27 (d, J = 3.8 Hz, 1H), 9.01 (s, 1H), 7.77 (s, 1H), 7.44 (t,
J =7.6Hz, 2H), 7.39~7.31 (m, 3H), 4.93 (s, 1H), 4.16 (s, 1H), 2.09 (s, 3H), 1.44 (s, 3H);
BC NMR (125 MHz, DMSO-d,) :5 180.1, 166.5, 157.6, 147.2, 138.8, 129.1, 128.1, 126.5, 78.1, 59.4,
51.9, 25.2, 14.3; IR(KBr) :3 432, 3 153, 2 971, 1 564, 1 500, 1 248, 1 189, 1 072, 744, 700, 644;
HRMS(ESI) caled for C,sH,N,S,(M+H)*: 345.095 1, found;345.095 7.

5-(1-(1,3,4-1 "k—2—KL) WHREIL) £ 5L) —4-FI 3 -6 (2- IS FE R IE ) —2-Fi Kk -1, 6- W%
IE(3h) K EFEAK. Yield: 80%, m.p. 243 ~246 C.

"H NMR (500 MHz, DMSO-d,) :59.10 (d, J = 4.0 Hz, 1H), 9.01 (s, 1H), 7.83 (s, 1H), 7.36 (i,
J =86Hz, IH), 7.11 (d, J = 8.1 Hz, 1H), 7.08~6.99 (m, 2H), 4.96 (d, J = 6.1 Hz, 1H) , 3.89 (s,
3H), 2.10 (s, 3H), 1.47 (s, 3H); “C NMR (125 MHz, DMSO-d, ) :3 180.2, 166.3 157.2, 155.9, 147.1,
129.8, 126.4, 126.4, 120.7, 111.8, 77.7, 57.5, 56.2, 48.2, 25.7, 14.0; IR(KBr):3 347, 3 216, 2 930,
1552, 1497, 1294, 1243, 1 185, 1 111, 1 029, 749; HRMS (ESI) caled for C, H, N,OS,(M+H)" .
375.105 6, found:375.106 0.

5-(1-(1,3,4-ME "M -2 -3 ) WHKE L) 58 ) —4-H H-6-(3-H A -4-FR A IE) -2-%i 3 -1,6-
TEMENE (31) 2T EA. Yield; 71%, m.p. 240~243 C.

"H NMR (500 MHz, DMSO—-d,) :89.16 (d, J = 3.3 Hz, 1H), 9.06 (s, 1H), 9.01 (s, 1H), 7.74 (s,
1H), 6.99 (d, J = 1.9 Hz, 1H), 6.78 (d, J = 8.1 Hz, 1H), 6.71 (dd, J = 8.2, 1.8 Hz, 1H), 4.76 (t,
J =3.7Hz, 1H), 4.04 (s, 1H), 3.78 (s, 3H), 2.04 (s, 3H), 1.48 (s, 3H); “C NMR (125 MHz,
DMSO-d,) :8 179.2, 166.1, 157.3, 147.7, 146.7, 145.9, 128.8, 118.3, 115.2, 110.5, 77.8, 58.7, 55.7,
51.4, 24.5,13.9; TIR(KBr) :3 458, 3 378, 1 520, 1 489, 1430, 1 382, 1277, 1 158, 812, 745, 608;
HRMS(ESI) caled for C,;H N,0,S,( M+H) " 390.080 1, found:391.101 3.

5—(1-(1,3,4-M —me—2—JL) WIRE I ) 2 08) —4-H F-6- (X H 2R IE) —2-Hi k-1, 6- A WEIE
(3j) : A EIA. Yield: 86% , m.p. 275~277 C.

"H NMR (500 MHz, DMSO-d,):89.23 (d, J = 3.9 Hz, 1H), 9.01 (s, 1H), 7.73 (s, 1H), 7.24 (1,
4H), 4.87 (s, 1H), 4.12 (s, 1H), 2.31 (s, 3H), 2.08 (s, 3H), 1.44 (s, 3H); “C NMR (125 MHz,
DMSO-d,) :5 180.0, 166.5, 157.7, 147.2, 137.3, 135.7, 129.6, 126.4, 78.1, 59.4, 51.7, 25.2, 21.1,
14.3; TIR(KBr) :3 156, 2 968, 1 562, 1500, 1442, 1382, 1249, 1 185, 1 074, 743, 644; HRMS(ESI)
caled for C,,H,(N:S,(M+H)": 359.110 7, found: 359.110 9.

5-(1-(1,3,4-BE—mp—2—3L) WERE ) L 58) —4-H H-6- (AR IAKEL) -2-FiF-1,6- A WEIE
(3k) : B [EAA. Yield: 55%, m.p. 251~253 C.

"H NMR (500 MHz, DMSO-d,) :89.30 (d, J = 2.7 Hz, 1H), 9.00 (s, 1H), 7.87 (s, 1H), 7.61 (s,
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1H), 7.53 (d, J = 7.9 Hz, 1H), 7.42~7.31 (m, 2H), 4.94 (s, 1H), 4.18 (s, 1H), 2.07 (s, 3H), 1.46
(s, 3H);”C NMR (125 MHz, DMSO—-d, ) :5 180.1, 166.4, 157.4, 147.2, 141.6, 131.2, 131.0, 129.4, 125.5,
122.5, 78.0, 59.1, 51.3, 25.2 14.3; IR(KBr) :3 407, 3 193, 1 736, 1 546, 1 505, 1 311, 1 189, 1 072,
793, 745, 688; HRMS(ESI) caled for C,sH,BrN,S,(M+H) " 423.005 6, found: 422.952 0.

5-(1-(1,3,4-M —me—2-3L) WEEE ) 2 58) —4-H H-6- (M EIEEL) -2-FiK-1,6- A Mg
(31) L E IR, Yield; 60% , m.p. 254~256 C.

"H NMR (500 MHz, DMSO-d,):8 9.30 (d, J = 4.1 Hz, 1H), 9.01 (s, 1H), 7.82 (s, 1H), 7.52
(d, J = 8.5Hz, 2H), 7.39 (d, J = 8.5 Hz, 2H), 4.94 (s, 1H), 4.16 (s, 1H), 2.08 (s, 3H), 1.46 (s,
3H); “C NMR (125 MHz, DMSO-d, ) :8 180.1, 166.4, 157.5, 147.3, 137.8, 132.7, 129.1, 128.5, 78.0,
59.3, 51.4,25.2, 14.3; IR(KBr) :3 160, 2 967, 1 561, 1496, 1 443, 1248, 1 185, 1 089, 1 009, 827,
746 ; HRMS(ESI) caled for C, H, CIN,S,(M+H) *: 379.056 1, found: 379.056 9.

5-(1-(1,3,4-WE -2 —KL) WKL) 5L ) —4- I B -6 (4- A LRI ) —2-Fi K- 1, 6- A W%
BE(3m) : £, Yield: 64%, m.p. 266~268 °C.

"H NMR (500 MHz, DMSO-d,) :8 9.23 (d, J = 3.8 Hz, 1H), 9.01 (s, 1H), 7.73 (s, 1H), 7.28
(d, J = 87Hz, 2H), 6.99 (d, J = 8.8 Hz, 2H), 4.84 (1, 1H), 4.08 (s, 1H), 3.76 (s, 3H), 2.06 (s,
3H), 1.46 (s, 3H); "C NMR (125 MHz, DMSO-d,) :5 179.9, 166.5, 159.1, 157.7, 147.2, 130.5, 127.7,
114.4, 78.2, 59.4, 55.6, 51.5, 25.1, 14.3; IR(KBr) :3 173, 2 964, 1 558, 1 502, 1 250, 1 180, 1 074,
1 030, 896, 747, 637; HRMS(ESI) caled for C,;H,,N,0S,(M+H) *: 375.105 6, found:375.106 4.

5-(1-(1,3,4-W -2 K WEREHL) L 5L) —4- I B -6 (3-FRFEHEHL) —2-Fi k-1, 6- A WHIE
(3n) : B E K. Yield: 57%, m.p. 246~248 C.

"H NMR (500 MHz, DMSO-d,) :8 9.58 (s, 1H), 9.20 (s, 1H), 9.00 (s, 1H), 7.70 (s, 1H), 7.19
(t, J =7.7Hz, 1H), 6.79~6.68 (m, 3H), 4.81 (s, 1H), 4.08 (s, 1H), 2.06 (s, 3H), 1.47 (s, 3H);
BC NMR (125 MHz, DMSO-d,) :d 179.7, 166.5, 166.2, 157.9, 157.6, 142.5, 140.1, 130.1, 117.0, 115.0,
113.3, 78.1, 59.3, 51.8, 25.2, 14.3; IR(KBr) :3 409, 2 923, 1 612, 1492, 1 305, 1227, 1 176, 997,
941, 787, 654; HRMS(ESI) caled for C,sH,,N,08,(M+H) " 361.090 0, found: 361.090 4.

2 #RE54tib

21 BRUEYMER

FIESCHR[ 17 1B 575 , R Biginelli 20 7F 2 S8 R 1 fi AL T G i ik 4 - k-6 -5 -5 2k
F-2-FiH-1,6- A MENE (L), R A 1 5 N, N - S HRIRTE SR IR AL T A5 5 vh a4 1-(4- 1
B0 H-2-FiH-1,6- A MNE-5-5) ZFGA R EER(2) , ARG FRE A 2 5 R F R = BRI VK
CFRMEAL T A A 2 B A e 5-(1-(1,3,4-Bg -2 -3L) W R L) 258 ) —4-H 3L -6-F5FL -2 -4 -
1,6- A MENE(3) . AE AR &% 3 1A Bh & IR B A AU AR B 28, T2 X AN ) 0 R AN i Eh iR | I R
IR TRAN H IR R R A T 07 2 | 45 2R e I IR 1) (AL 38R e g, DR, 73X — A B W i & b S B IS
12 SRy AR AR AR TGS SR 3R A sE M AN 1 .

A1 ARACH T ERL P F 6 %R

FF 5 HEALFH TR/ %
1 H;PO, 38
2 HCl1 28
3 TsOH 43
4 CH,COOH 66
5 CF;COOH 54

2.2 HIRLEWRIRED
Wit IR, "H NMR, "C NMR 1 HRMS( ESI) Z5 R AEF BT Hirfb &9 3 B9 kg a5 gk 11 £ 4E , Horp
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PLEFREEY) 5—(1-(1,3,4-ME M2 -3%) WHREIE) 235 ) —4-H H-6-FK I -2-Fi - 1,6- AWK
(3g) M, 76 IR 1R (181 2) ,3 153, 3 214, 3 432 em™ A4 A — MR, LA N-H FIFiHE S-H {H45
PRSI ;3 077 em™ AT — WL, 2R BRI C—H ZEPR B CIg 2 971, 2 931 em ™ Ab H 3R AY I AL
R H AR A IR B, 1 500~ 1 624 em™ Ab A 2R IR A5 4R PR sh I Il 76 ' H NMR 1 (8 3)  TEALA 00 B8
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