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Synthesis, biological evaluation and molecule docking of novel desloratadine
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Abstract Seven target compounds were designed and synthesized according to the structure of lead compound—
desloratadine. The structures of the compounds were identified by '"H NMR and HR-MS. The in vitro results based
on histamine-induced contraction of guiea-pig ileum showed that zwitterionic compound 9¢ had stronger antihista-
mine activity than positive control desloratadine. The human ether-a-go-go related gene (AERG) inhibition and
guinea-pig langendorff model indicated that compound 9a had low inhibitory activity on hERG and yet no effect on
the period of electrocardiogram, demonstrating that compound 9a may not cause the potential cardiotoxicity.
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Scheme 1 Synthetic routes of the target compounds
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HOBEALE = L5 =N e b 5 HOOR M S i
2 EY) Sa ~Sc. H5LEY) 6a ~ 6b [ i F]
fe59) 8a ~8b, fLGWHt— L HIH] 6 mol/L £hR
KR HPMEE ) 9a ~9b (B 1) .

Ja Ar= 'E‘O
b Ar= -EOOCH3
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Reagent and conditions: (a) KOH,ethanol reflux 12 h; (b) E;N,CH,Cl, ,r.t. ,12 h;(¢) K,CO;,DMF,100 °C,2 h;(d) 6 mol/L HCI, reflux,6 h
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2.2 fLFAR

PR AE T2 094 & 15100 mL |5
B I AU At g (1,3.82 ¢, 10 mmol ) fITA
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filg, e A Z A AL (1. 12,20 mmol) , fiEFE T}
TRA I, 12 h S5 458 1k R H 2 . K R
WEIA KRR . LR OERHB, A WU R A&
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ERAK PR 3 WK, T/ B R A0 T 45 7, A (3% 40 B
(AMEE-C R CER, 1 1) 1379 2.3 g0 L&
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F A4k 5a ~ 5c 69 4] &8 ik (AL e Sa
7)) B 4a(7.4 g,80 mmol) IE T 2 NE-10%
K,CO;(1:1)30 mL i, #IEHBEFEAAM T, &
LIS (9.8 g,80 mmol) 1) Z 5 WK 10 mL, 24
20 min JENTEEE, FRBEFE 1 h, ¥ Bz A K
400 mL A5 Ko B AT Fh0E , JEDE KGR
PTG Sa (T k) 12.3 g, IR
91.1% ,mp 136 ~137 C.,

bt 5b LIEA54 4b(9. 8 ¢,80 mmol) |5
LI (9.8 g,80 mmol) Jy e if 5 KL, 15 77 4 5b
(FAE ) 15. 4 ¢, 8% 97% ,mp 121 ~122 C,

odh 5¢ LG 4e(7.5 g,80 mmol) (51
LMESE (9.8 g,80 mmol ) e ff R, 15 77 ¥ Se
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(HOREA)12.7 ¢, R 93.3% ,mp 122 ~124 C,
{4 Ta ~Te,8a ~ 8b &4 4] 438 ik (AL A
W Ta A Bl) KR CE A E (2,310.5 mg, 1
mmol) kG4 5a(170 mg, 1 mmol ) {KIKINA Z -
10% K,CO; (5:1)30 mL 7 N, ff45, i PEA [ A 4
RIS IR 70 °C RIE N 2 h, TLC Wi
RIS SE5E o 45 1k RN, R H 2 5, B K&
K, ZIR CBESEI, 73 A HLJZ , JEoK Na, SO, T
o ARG Ir R (PE-EA,2: 1) 1377 Ta (B {4 [#
#)345 mg, K 78% ,mp 180 ~182 C,
a4 T LALEY 2(310. 5 mg,1 mmol ) Fl
54 5b (200 mg, 1 mmol ) JAy i i JFURL, #5741
7b (T4 FE K ) 359 me, IER 76% ,mp 185-186 °C
bt Te  DALEH 2(310.5 mg, 1 mmol) Fl
5 5¢(200 mg, 1 mmol) ikt J5URE, #5474 Te
(¥ {0 14 ) 344 mg, i 78% ,mp 90 ~94 C,
b 8a LIMLEY 2(310.5 mg,1 mmol) Fil

AR 6a(122 mg,1 mmol) Jy i f U}, 757
Yy 8a (4 [H K )309mg , R 78% ,mp 82 ~83 C

A4 8b  LIfbEHr2(310.5 mg,1 mmol) Fil
FNTR L1 6b (136 mg,1 mmol) kL b UKL, 757
Yy 8b (B 4 [H {4 ) 270. 6 mg, WX 66% , mp 62 ~
65 C,

b2 9a ~9b 41 &8 ik (A4 9a b))

BribE Y 8a(792 mg,2 mmol) E 7% T 6 mol/L

HCL o S5  n# PRI SO 12 h,
SN SERE ST K BBV 203 U, Dk
ARV AT B A, S Y B 45 L 1S E G ) 9a
(KH @A) 634 mg, YR 72% ,mp >200 C,

144 9b  LIfkA Y 8b(820 mg,2 mmol) Ky
G RS AL G 9b (28 A K) 591 mg, i3
65% ,mp >200 C,

HER L& 9 10 45 438 22 'H NMR | HR-MS
WE, BdE & 1,

Tablel 'H NMR(CDCIl;) & and HR-MS of the synthesized desloratadine derivatives
Compd. "H NMR(CDCly) & HR-MS(m/z) [M +H] *
7a  2.05-2.65(m,6H,-CH,,-CH,CCH, ) ,2.77-2.92(m,4H,-CH,NCH, ) ,3. 13 (s,2H,NCH, ) ,3. 34-3. 47 444.185 5
(m,2H,-CH, ) ,7.09-7. 18 (m,5H, Ar-H) ,7.32-7. 37 (1,2H, ] = 8.4 Hz, Ar-H) ,7. 447. 46 (d, 1H, ] =
7.8 Hz,Ar-H) ,7.56-7.59(d,2H,J =7. 8 Hz, Ar-H) ,8.40-8.42(d,1H,J =4.8 Hz,] = 1.5 Hz, Ar-H) ,
9.25(br,1H,-NH-)
b 2.352.47(m,6H,-CH, ,-CH,CCH,) ,2.81-3.00(m,4H,-CH,NCH, ) ,3. 12 (s,2H,NCH, ) ,3. 36-3. 42
(m,2H,-CH,) ,3.8(s,3H,-OCH, ) ,6.66-6.89 (d, 1H, ] =9 Hz, Ar-H) ,7.09-7. 18 (m,SH, Ar-H) |
7.447.5(m,3H, Ar-H) ,8. 40-8.42(d,1H,J =4. 8 Hz, Ar-H) ,9.2(s,1H,-NH-) 4741925
Te  2.382.64(m,6H,-CH, ,-CH,CCH,) 2. 81-2. 88 (m,4H,-CH,NCH, ) ,3. 16 (s,2H,NCH, ) ,3. 36-3. 41 445.172 6
(m,2H,-CH, ) ,7.04-7. 16 (m,5H, Ar-H) ,7. 437. 46 (d ,1H, ] =7. 5 Hz, Ar-H) ,7. 67-7. 723 (1, 1H, ] =
7.5 Hz,Ar-H) ,8.228.25(d, 1H, ] =8. 4 Hz, Ar-H) ,8.30-8.32(d, 1H,J =4.2 Hz, Ar-H) ,8. 40-8. 41
(d,1H,J =3.6 Hz, Ar-H) ,9. 66 (br,1H,-NH-)
8a  1.23-1.28((,3H,J =7.2 Hz,-OCH,CH, ) ,2. 34-2. 60 (m,6H,-CH, ,-CH,CCH, ) ,2. 74-2. 84 (br,4H, 397.169 0
\CH,NCH,),3.23 (s, 2H, NCH, ), 3.313.45 (m, 2H,-CH, ) , 4. 144.21 (m, 2H, J = 7.2 Ha,
-0 CH,CH, ) ,7.06-7. 15 (br,4H, Ar-H) ,7. 41-7. 44 (dd, 1 H, Ar-H) 8.39-8.40(d,1H,J =4. 8 Hz, Ar-H)
8b  1.149-1.196(t,3H,J = 6.9 Hz,-OCH,CHj) 2. 037-2. 106 (m,2H,-CH,CH,COOCH, CHj ) ,2. 12-2. 48
(m,6H,-CH, ,-CH,CCH, ) ,2. 59-3. 38 (m, 6H,-CH,NCH, , NCH, ) , 3. 24-3. 38 (m, 2H,-CH, ) , 4. 02- 4781821
4.09(q,2H,J =6.9 Hz,-OCH,CHj ) ,6.98-7. 07 (m,4H, Ar-H) ,7. 34-7. 37 (d, 1H, ] = 7. 5 Hz, Ar-H) |
8.33(d,1H,J =3.6 Hz, Ar-H)
9a  2.533.10(m,6H,-CH,,-CH,CCH, ) ,3.25-3. 74 ( br,8H,-CH,NCH, , NCH, ,-CH, ) , 7. 21 (s, 2H, Ar- 369. 136 4
H),7.34(s,1H,Ar-H) 7. 84-7. 88 (dd, 1H, Ar-H) ,8. 368.39 (d,1H,J =7. 8 Hz, Ar-H) ,8. 58-8. 60 (d,
1H,/=4.8 Hz,Ar-H)
9b  2.44-2.56(br,8H,-CH, ,-CH,CCH, ,-CH, ) ,2.76-3.00 ( m, 6H,-CH,NCH, , NCH, ) , 3. 29-3. 44 (m, 2H, 383.151 8
CH,),6.91-7. 18(m 4H,Ar-H) 7. 44-7. 47(d,1H,J =6.9 Hz, Ar-H) ,8.4(d,1H,J =3.9 Hz, Ar-H)
2.3 AYEH #r BARE &P RSN S M
2.3.1 BRADBIKE TR FRBICE8 T IE H SRR, I LAY 9a HoA BRI+
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RIEBUR LA 9a,9b 135 1k B . 785 T 1R S 1
RIS 8a,8b, TURIE RS T B A ZBHUR
FHERAAY) Ta ~Te WTHERSS (R 2) , BLHHA
FRUEINB KPR AT 5 LA AT 35 308 e &9
TOLHRL TR TR, L5 9a,9b FEHUA M 1935 1k
B, Horb 9a W ALIEAE BTG TE W B 5 T 9b, Bi ]
SRRt 5 )28 R TG 1A — S YR

Table 2

desloratadine derivatives

Receptor binding and antihistamine activity of synthesized

Compd. Inhibition/ % IC5p/ ((umol/L)
7a 19.2 ND

7b 33.2 ND

7c 16.3 ND

8a 45.8 0.513

8b 25.7 ND

9a 86.0 0.028 8
9b 47.7 0. 550
Desloratadine 84.0 0.072 1

ND :not detected

2.3.2 4b4-4h 9a xF hERG 4] 7E .  HfaE 3
ik hERG (1) HEK-293 4fi fifd, 7£ % Wi T 4= 40 g 5
Fids® hERG Bl iE . THEA R 2599 B Xf
RERG #f R i A il B2 B, MR (%) = [1 - (I/
Iy) ] <100, Hrp 1A 1, 435312 78 220 24 J5 A
2] RERG B8 18 FL U

SR BN LAY 9a XF hERG #4175 M AR 55

(1C5, =840 mol/L) , 7 A= O IEREVE YA AR5/ )N (14
D), UlWT Pk B 7159 9a h T I B5 I RE 1 55,
PmXS RERG Al 4 HIE o

80
60
S
5
= 40
S
=
=
201 FW: 441
1C,: 0.84 mmol/L
Hill coefl: 0.3
O L PRTTTY B SR B W T B S WU T S W R TTTY BRI W eI B Erwaver: |
A P Al L g > » o
Q Q Q Q QS S S QS
N N N N N N N N
R AT S SN DA S AR
¢/(mol/L)

Figure 1 hERG inhibitory activity of compound 9a (x £s,n=3)

2.3.3 b 9a stFER S R E S W E A 6
Foh BSD HEPEREL (250 20 g) 1.0 E, 257
TR BB A0 UE i i P 1 B 45 langendorff A5
R SR AL A 9a A R B R DL B 0 L R 4%
W52

LER R TEL A 9a 7E 1 x 10771 x10°°,
1 x 10 ™7 mol/ L & B Bisf o K o238 LA K% JK R i [
RR [A] 3], QT [A] ], QTc, QTed 45 4% 3 4 4 JC B
M, S AR R R A e = R (' 2) bt
HAL 51 9a Xif 0 H B AR RERZ AR /1N o

Figure 2 Effect of compound 9¢ on heart rate( A) ,RR period(B) ,QT period( C) ,RR period(D) and QTec dispersion( E) in guinea-pig langendorff

model (x +s,n=3)
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Figure 3  Predicted binding modes for compound 9a and H, receptor
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