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5b, R=C,
5¢,R=CIH 0- 8c, R=CH0-

a. FALTER, 1 ,2- 2@ e, s b. Z @405, 28 (Kk),
ZEHBE,0C se. ZEE, M HURBERR, BT b, I d. H] R
HEL IR BRI, IR, WL, N, £R 3, AL AT, B3 e A
ORI RR , DU , 08 5 £, AR, BRIR R, IR i o
1 BRLAMHSHKE1
Fig.1 Synthetic route 1 of hydantoin compounds
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a. R, BERRAE , = 3RO, = KBRRREN, W 2R, N, fR4,
18
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Fig.2 Synthetic route 2 of hydantoin compounds

7,R=CH,0- 5¢,R=CH,0-
a. IETRPERE, BRIRER , ZBF, M s b. AL B, 1,2-— /2 %8,
Bl ;e =GksR, 28, & H 5E,0C,
3 BENSYHAREE3
Fig.3 Synthetic route 3 of hydantoin compounds

1.2 &8
1.2.1 2-(1,3-Z 4RI -7-[3-( R H HEL)
BiAE]-1,2,3,4-00E- M5 B (4a)

LGP 2 k&Y 3 & BRI C il
BISCER[16]. fbEW 2: 4 72 ~74 C; !
NMR (400 MHz, CDCl,) &: 7.33 (d, 1H,J=8.0
Hz, -ArH), 7.28 (s, 1H, -ArH), 7.10 (d, 1H,
J=8.0 Hz, -ArH) , 3.56 (s, 2H, -CH,-), 3.02
(t,2H, J=8.0 Hz, -CH,-), 2.54 (t, 2H, J =
8.0 Hz, -CH,-); "C NMR (100 MHz, CDCI,) §:
209.0, 135.5, 135.4, 130.8, 129.7, 129.1,
120.7, 44. 4, 37.7, 27.7;4k&% 3: 'H NMR
(400 MHz, CDCL,) §:7.24 (d, 1H, J = 8.0 Hz,
-ArH), 7.19 (s, 1H, -ArH), 6.99 (d, 1H, J=

8.0 Hz, -ArH), 4. 00 ~ 4. 03 (m, 4H, 2 x
-CH,), 2.95 (t, 2H, J=8.0 Hz, -CH,-), 2.90
(s, 2H, -CH,-), 1.95 (t, 2H, J =8. 0 Hz,
-CH,-) ; "CNMR (100 MHz, CDCL,) §&: 136.7
134.2, 131.7, 130.0, 128.9, 119. 3, 107. 6,
64.4, 38.8, 31.5, 27.4,

BibE#) 314.2 g(52.8 mmol ) ,3-FE 45 &
K 10 g(46.3 mmol ) , FRER4F 23 ¢ (166.7
mmol ) , AL W4 16 g(111.9 mmol ) , DMF 150
mL, ZERSARY T IR BN N 24 h ¥4, in—
A F%E 500 mL, 3338, UEIE T, BERRAE E T [ B
TR V(ZRRCER) : V(AThEE) =1:5] 5 IRE
BRI S Y 4a 14 g, 7% 75% ;"H NMR (400
MHz, CDClL,) &: 7.30 ~7.40 (m, 5H, 5 x-ArH),
7.13~7.19 (m, 3H, 3 x-ArH), 7.08 (d, 1H,
J=7.6 Hz, -ArH), 6.87 ~6.90 (m, 2H, 2 x
-ArH), 6.79 ~6.81 (m, 1H, -ArH), 5.00 (s,
2H, -CH,-),4.03(t, 4H, J=1.2Hz, 2 x-CH,-) ,
2.93~2.99 (m, 4H, 2 x-CH,-), 1.93 ~1.98
(m, 2H, -CH,-); "C NMR (100 MHz, CDCL,)
5:158.9, 138.2, 136.5, 135.6, 135.0, 132.9,
130.9, 129.9, 129.6, 129.2, 128.2, 127.6,
127.2, 121. 8, 115. 6, 112.7, 107. 6, 69. 6,
64.2, 38.7, 31.4,27.5,

1.2.2 7-[3-(FEHEE) XHE] 2-WEEKEW
H& 8 (5a)

BALEY) 4a 14 g(34. 6 mmol) , Xf FI AR AH AR
4.4 g(23.2 mmol) , HER 200 mL, FEiEHHE R 1
h, PYERGE T, i Ak B 1 ¥ K 100 mL, — & H
PEAEH, B HLRE ToK B EREE T4 , 28 T W R Bk
HEFRIFF:V(ZRZER): VOAME) =
1:10] , R E A E AL A 5a 8 g, P72 64% ;1
186 ~189 °C; 'H NMR (400 MHz, CDCL,) §:
7.33 ~7.40 (m, SH, 5 x-ArH), 7.16 ~7.26
(m, 4H, 4 x -ArH) , 6.90 ~6.92(m, 2H, 2 x
-ArH), 6.84 ~6.85 (m, 1H, -ArH), 5.01 (s,
2H, -CH,-), 3.53 (s, 2H, -CH,-), 3.05 (t,
2H, J=6.8 Hz, -CH,-), 2.56 (t, 2H, J=6.8
Hz, -CH,-); “"C NMR (100 MHz, CDCL ) &:
209.5, 159.0, 137.4, 136. 4, 136.0, 134. 4,
133.0, 131.3, 130.2, 129. 8, 128. 4, 127.8,
127.3, 122.6, 116.4, 113.2, 69.8, 44.6,37.7,
27.8,
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1.2.3  7-2RFE-2-IURZEFH A (5b)
BUib&4 26 g(26.8 mmol) , BUAEHER 4.8 ¢
(39.3 mmol) , 128 120 mL, ZERSARP T INAEE
B248 0.12 g(0.5 mmol) , =¥ M5 0.48 g(1.7
mmol ) , =K BEER A 19. 2 g(72. 2 mmol) , 7K 25
mL, A BN B 3 h, ¥ H), 3338, sk 100 mL,
LR TEAEBL, oK R BREE T4, e TV, REMLE
FETRIFR:V(ZBRIER) : V(A HEE) =1:
8], RIRE A EALEY 5b 5.6 g,7H 93% ; &
85 ~88 °C; '"H NMR (400 MHz, CDCL,) &:
7.57(d, 2H, J =7.6 Hz, 2 x-ArH), 7.44 (t,
3H, J=7.6 Hz, 3 x-ArtH), 7.35 ~7.37 (m,
2H, 2 xArH), 7.31 (d, 1H, J=7.6 Hz,-ArH) ,
3.66 (s, 2H, -CH,-), 3.12 (t, 2H, J=6.8 Hz,
-CH,-), 2.60 (t, 2H, J =6.8 Hz, -CH,-); “C
NMR (100 MHz, CDCL,) §: 210.4,140.5,139.9,
135.6,133. 6,128.7,27.9,27.2,26.9,26. 8,
25.5,45.0,38.1,27.9,
1.2.4 3-IEJEE-RZBRINE(T)
HEPRER LR S £(32.9 mmol) , ZFF 100
mL, IEVRBEkE 11.7 g(65.8 mmol) , FREZHF 9.0 ¢
(65.8 mmol) , fFAE WL 3 h, B &), ZEEZE
B, finzK 200 mL, ZFR ZBEAE B, 7K )2 FH v 2R AR
pH =2, ZIRCTRZE B, B WA G I, TTAK B IR
BT e T, RERCAE BT [ RIFRI: V(LR
BE): V(AMEE) =1:5], BRILEW 7 5.5 ¢,
722 67% ;'H NMR (400 MHz, DMSO) §: 12.2
(s, 1H, -COOH), 7.19 (t, 1H,J=8.0 Hz,
-ArH), 6.78 ~6.81 (m, 3H, 3 x-ArH), 3.92
(t, 2H, J=6.8 Hz, -CH,-0), 3.51 (s, 2H,
-CH,-), 1.67 ~1.71 (m, 2H, -CH,-), 1.28 ~
1.42 (m, 8H, 4 x-CH,-), 0.87 (t, 3H, J=6.8
Hz, -CH,); "C NMR (100 MHz, DMSO) §:
172.5, 158. 6, 136. 4, 129.2, 121. 4, 115.6,
112. 4, 67.3, 31.2, 28.7, 28.4, 25.5, 22.0,
13.9,
1.2.5 7-IE B4R E-2- DU S 2500 1) & . (5¢)
Bib a4 720 g(80.0 mmol) ,1,2-— & 2kt
240 mL, — 4 21 mL(296 mmol) , finHk =] 3 4
h, e TH500, A 100 mL — 5 B %, 4 5 VI o
F 28 (209 mmol) Jo7k =5 4k48 300 mL — & H
BB AW, £ <OC M EZHSKIAK,3 h E
KRG WIEA 200 mL 7KK, @ e,

http: //www. shhydxxb. com

SRJG B WA A 1 mol/L HCL, 1 FBR ER AV R
B, KB BREE T8, e T, K ZHr [ R FFHI: V
(ZBRCEE): V(A MBE) =1: 5] AREIK S
10 g, /=% 48% ; #4555 80 ~82 °C; 'H NMR (400
MHz, CDCl,) &: 7.12 (d, 1H, J =8. 4 Hgz,
-AtH) , 6.75 (dd, 1H, J=8.4 Hz, J=2.4 Hz,
-AtH) , 6.66 (d, 1H, J=2.0 Hz, -ArH), 3.93
(t, 2H, J =6.8 Hz, -CH,-0), 3.54 (s, 2H,
-CH,-), 2.99 (t, 2H, J=6.8 Hz, -CH,-), 2.54
(t, 2H, J=6.8 Hz, -CH,-), 1.73 ~1.78 (m,
2H, -CH,-), 1.37 ~1.46 (m, 2H, -CH,-), 1.31 ~
1.36 (m, 6H, 3 x-CH,-), 0.89 (3H, J=6.8
Hz, -CH,); “C NMR (100 MHz, CDCl,) &:
210.4, 157.9, 134.3, 128. 3, 113.9, 112.7,
67.9, 45.0, 38.4, 31.6, 29.1, 28.9, 27. 3,
25.8,22.5, 13.9,
1.2.6 3", 4"-Z&F-7-[3-(RPERE) KimE]-
R[ BRAEIbR-4,2" (1'H) -Z8]-2,5-—Fi & 8.(8a)

L&) 5a 10 g(27.8 mmol ) , F AL 2. 25
g(34.6 mmol ) , BRER %% 25 g(260.4 mmol) , 7K 50
mL, Z % 150 mL, fif#4 [E 35 [ B 2 h, ZBEZEER,
g YK E T, TREaAEELEY
8a8 g, =% 67% ;14 & 373 ~376 C; 'H NMR
(400 MHz, DMSO) §: 10.3 (s, 1H, -NH-),
8.22 (s, 1H, -NH-), 7.41 ~7.30 (m, 5H, 5 x
-ArH) , 7.24 (t, 1H, J=7.6 Hz, -ArH) , 7.13 ~
7.18 (m, 3H, 3 x-ArH), 6.89 ~6.91 (m, 1H,
-ArH), 6.83 (s, 1H, -ArH), 6.80 (t, 1H, J =
8.4 Hz, -ArH), 5.07 (s, 2H, -CH,-), 3.08 (d,
1H, J=17.2 Hz, -CH-), 2.89 ~3.07 (m, 2H,
-CH,-), 2.76 (d, 1H, J =17.2 Hz, -CH-),
1.92~1.98 (m, 1H, -CH-), 1.80 ~1.84 (m,
1H, -CH-); “C NMR (100 MHz, DMSO) &:
178.2, 158. 8, 156.5, 137.6, 136.7, 135. 4,
134.4, 132.9, 130.2, 130. 1, 129.9, 128. 4,
127.8, 127.7, 121. 4, 115. 4, 113. 0, 69. 2,
60.2, 36.6, 29.8, 24.5,

¥ RAH R & L B AR L& 4 8b il 8c,
1.3 S£¥Kie

Hirfb &9 8a ~ 8¢ 43 A LA 1% 3R H BL&F 4
R PR IR AW, 45128 1.5 mg/mL.0. 5
mg/mL, K/NRAT L 4 21430 Rkt BR A | BH 1 Xt
MR KSR ELRA, RE, Hi 5 HIFHic.
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%o HR2H 45 25 b 7K 0.2 mL,8a ~8c 2RI
FIE5 518 30 mg/ (kg - d) (FHREH) 10 mg/
(kg + d) (EFRIEL) ; FHPEXT R (mZ%0655) M 10 o/
(kg-d), AHBRRHHEB S, £HWE
45255 d, BHAZ2 K, THS HAZ 1 h )5,
B MRS, R UK 5 %3k LU A 55 188
M55 2% 27K (28% NH,OH) 5 FP3IE/IN BRI 18 , i
KBTS R () (IR e 28 3 B0 0 ik 1 B
[E]) F1 2 min N RZBKIK$L, KA SPSS 11.5 Siit
EROEAOFEEIE , BERE DL X £ S 7R, WU AR A &
A RK YR B30 FF) 26 1) B3R P B R R 5 22930 #T o

2 GRATHE

2.1 BRUEWHER
TE 4a )& O R, RNLY) 3-2K H R ALK
TRB AT f ) & R RRE R ARG BB

JE IR FE AR IR , AR5 -5 R S IR B AL il 75 7] 38
AL ARRR , T3 SR AL I AR S ol 75 1) 2 R 4R
FARBEI R B R

TERBEH E] A Sa )& RaE R F, 4 R oK
PP SRR 2 T S T S L I, 75 7 R 4% 1R T gk
7, BT F # 8— & 4 K,CO,, Na,CO; B NaOH,
TEMARMFT 2- U S ZEER 5 T i B X, Dk,
2-PU BRI TR B T AR AP 5 AT BUBE S, R 5
PR RIS B AR

7E 5b W& Bt R, B Suzaki B¢ A
BLAAF, BT AL & 2 B BT AL ARG Sho

TE 5c KGR P, BT R J7 s J2 e R
3-BREERLRAIBEAL , dE 2 LU Bt AL R B Ak 2 R
T 2- TR ZRH Sc.
2.2 BRUESWHRILEKE

EHArfb a9 8b il 8¢ MOLIEEURE K 1.

*1 BRUSWEAERE
Tab.1 Spectral data of the target compounds

EY R/ C e/ % 'H NMR (400 MHz, DMSO) 13C NMR (100 MHz, DMSO)
5: 10.72 (s, 1H, -NH-), 8.34 (s, 1H, -NH-), 7.62 (d, 2H, J=
8.0 Hz, 2 x -ArH) , 7.40 ~7.46 (m, 4H, 4 x-ArH) , 7.34 (1, 0:178.1,156.8,140.0,
1H, J=8.0 Hz, -ArH), 7.22(d, 1H, J=8.0 Hz, -ArH), 3.18 13/- 9, 134.2,133. 2,
8b 326 ~328 70 (4. 1H, J =20.0 Ha, -CH.), 2.93 ~2.94 (m, 2H, -CH,.), 1291, 128.8,127.1,
126. 4, 124. 4, 60. 7,
2.86 (d, 1H, J=16.0 Hz, -CH-), 1.98 ~2.02 (m, 1H, CH-), 30°¢ "3 0 54y
1.83 ~1.86(m, 1H, -CH-)
5:10.69 (s,1H, -NH-), 8.28 (s, 1H, -NH-), 7.01 (d, 1H, J=
8.0 Hz, -ArH), 6.71 (dd, 1H, J=8.0 Hz, J =4.0 Hz, -ArH), ©:178.2,156.8,156.3,
6.65 (s, 1H, -ArH) , 3.89 (t, 2H, J =6.4 Hz, -CH,-0), 3.06 133.6, 129. 4, 126. 6,
3c 316 ~318 46 (d, 1H, J=16.8 Hz, -CH-), 2.81 ~2.84 (m, 2H, -CH,-), 2. 114 1, 112.°8, 67. 3,

71 (d, 1H, J=16.8 Hz, -CH-), 1.86 ~1.92 (m, 1H, -CH-), 1.
76 ~1.79 (m, 1H, -CH-), 1.64 ~1.70 (m, 2H, -CH,-) , 1.27 ~

60.7,37.1, 31.2, 30.3,
28.7,28.4,25.5,23.8,
22.0, 13.9

1.38 (m, 8H, 4 x-CH,-), 0.86 (t, 3H, J=6.8 Hz, —CH;)

2.3 BfRUEUREDEE

PG B % A SPSS 11. 5 Geit#Kk {4 AT 4k
B, B L&) 8a.8b iy R B2 /N B A0 gk vk
KB ERTEBAXNEA(P <0.01), Birtba
) 8a.8b & B/ 2 min PR IR EL
BERTEEAXNMACP <0.01 2 P <0.05), 5L
BRIERY FHE R E Y 8c T BEZIEH,

&4 8a.8b AEIR A>3 fb B K /I BRI ) X
B I IER IR TR, B R B A
A, 3 20 @B/ K T W% 58 X g
FACE AT BTG PRI, R B B A RAFRHH
AR F ) B AR 9 8a.8b, Al FRIGYT L 1%F
Mg S 18 PERTR B SR At T 25 B2 AR TR

http: //www. shhydxxb. com



308

E® B ¥ K ¥

21 %

®2 BRUSUHEWENE

Tab.2 Biological activities of the target compounds (i +S, n=10)

45 &L/ (mg/kg) IR R0/ s ZBKUKEL / 2 min KUK B KA %
23 S IR 0.2 mL 35.4 +5.64 16.0 £5.77
8a 30 mg/kg 69.6 £14.28** 8.5+2.69** 46.9
8a 10 mg/kg 62.3+10.14** 10.4+2.60* 35.0
8b 30 mg/kg 79.6 +15.85* * 7.3£2.10** 54.4
8b 10 mg/kg 63.0£12.41** 10.4+2.82* 35.0
8¢ 30 mg/kg 37.2+7.26 11.8 £5.53 26.3
8¢ 10 mg/kg 35.0+ 6.43 14.2 £5.78 11.3
WEFEAE AR 10 g/'kg 66.3+13.13** 10.6 £2.37* 33.8

Wi P<0.01;* P<0.05 % Fas At R4,

S 30k :
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Synthesis and bioactivity of hydantoin compounds

ZHANG Qun-li"?, CUI Lin-lin®, GUO Jing*, GUAN Feng-ying’, WANG En-si'**

(1. College of Life Science, Jilin University, Changchun 130021, Jilin, China; 2. Department of Packaging Engineering,
Northeast Forestry University, Harbin 150040, Heilongjiang , China; 3. College of Pharmacy, Harbin University of Commerce,
Harbin 150076, Heilongjiang, China; 4. College of Pharmacy, Jilin University, Changchun 130021 |, Jilin, China; 5.
Department of Pharmacology , Jilin University, Changchun 130021, Jilin,China,)

Abstract: Hydantoin compounds were a kind of five-membered heterocyclic compounds, and its derivatives
could be used as important intermediate of pharmaceutical products, pesticides, disinfectant, photographic
materials. The development of hydantoin compounds had great significance. In this paper, a series of new
hydantoin compounds were synthesized by 3-bromo phenylacetic acid as starting material , 7-bromo-2-tetralone
as intermediate and with Ullmann reaction, Suzuki reaction and Bucherer-Begs reaction as key steps. The
structures of key intermediate and target compounds were confirmed by 'H NMR and ®C NMR. Bioactivity of
target compounds was tested by the mode of oral administration and then using ammonia water induced cough
model, respiratory tract of the mice was stimulated by ammonia with ultrasound nebuliser, and record the
cough incubation period of mice and the cough times within two minutes. Bioactivity research showed that the
target compounds could reduce ammonia spray frequency cough in mice, extend the cough incubation period,
had significant antitussive effect on mice of ammonia-induced cough, and that could lay the basis for
hydantoin compounds application development.
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