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Design, synthesis and antidepressive activity of duloxetine derivatives
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(Institute of Pharmacol ogy and Toxicology, Academy of Military Medical Sciences, Beijing 100850, China)

Abstract: In this paper, duloxetine was chosen as the lead compound. The pharmacophores with 5-HT 4
antagonism activity were used to replace the naphthyl of duloxetine. A series of duloxetine derivatives had
been designed and synthesized and whose structures were confirmed with elemental analysis, MS and *H NMR.
All synthesized compounds were tested by tail suspension test and forced swimming test in vivo. The test
results revealed that most of the compounds have shown better activity than duloxetine at the same dosage.

Some of them are worth to be studied further.
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Figurel Structures of fluxetine and duloxetine
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Figure2 Sructures of target compounds
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Scheme 1 Synthetic route of target compounds
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Table1l Structures of compounds (14 Ib)
Elemental analysis/ %
Compd. X R1 R, Yield/% mp/'C Calcd. (Found)
C H N
lag S CHs CHs 332 85-88 62.93 (62.80)  6.27 (6.33) 4.59 (4.68)
lay - S CH,CHs;  CH)CHs 318 94-98 64.84 (64.92) 6.95(6.82)  4.20(4.28)
lag X% - S CHyCH, CH, CH, 28.2 104-108  65.23(65.17) 6.39(6.30)  4.23(4.31)
-
lay o 0 N\R ) S CH,CH; CH, CH, CH, 35.2 118-120  66.06 (66.22) 6.71(6.62)  4.05 (3.95)
2
las ( :@ o CHs CHs 232 97-101 66.42(66.57) 6.62(6.56)  4.84 (4.79)
Iby ° S CHs H 21.6 120-123  61.83(61.75) 5.88(5.92)  4.81(4.90)
173 o CHs H 17.8 130-133  65.44(65.54) 6.22(6.25) 5.09 (4.98)
lag x% S CHs CHs 39.1 89-92 63.92 (63.81) 6.63(6.70) 4.39 (4.50)
.R
lay . 0 N\R 1(H) l¢) CHs CHs 19.1 130-132  67.31(67.42) 6.98(6.89)  4.62(4.55)
2
Ibs [;@ S CHs H 34.1 128-131  63.93(63.84) 6.27(6.35)  4.59(4.70)
lag X% S CHs CHs 26.7 87-90 67.97 (67.86) 6.71(6.78)  9.32(9.40)
0] N:R1
/ Rz (H)
lag : o) CHs CHs 19.0 84-87  7181(71.94) 7.09(7.01)  9.85(9.79)
H
Table2 MSand *H NMR data of compounds (I 5 I5)
MS (m/2) 1
Compd. [MAH]" H NMR (400 MHz) &
(DM SO-dg) 7.47 (d, J = 8.0 Hz, 1H, thiophene-5H), 7.10 (d, J = 4.0 Hz, 1H, thiophene-3H), 6.96 (dd, 1H, thiophene-4H), 6.68
lay 3065  (t, 1H, Ph-6H), 6.56 (dd, 2H, Ph-7H), 5.97 (s, 2H, OCH,0), 5.73 (t, 1H, CHO), 2.28 (t, 2H, CH,N), 2.19-2.21 (m, 1H,
CH,CH;N), 2.11 (s, 6H, N(CHs)2), 2.06-2.08 (m,1H,CH,CH;N)
(DM SO-dg) 7.25 (dd, 1H, thiophene-5H), 6.97 (d, J = 4.0 Hz, 1H, thiophene-3H), 6.82 (dd, 1H, thiophene-4H), 6.54 (t, 1H,
lay 3342  Ph-6H), 6.43 (d, J = 8.0 Hz, 1H, Ph-7H), 6.35 (d, J = 8.0 Hz, 1H, Ph-5H), 5.81 (s, 2H, OCH0), 5.69 (t, 1H, CHO), 2.34-2.54
(m, 6H, CHN(CH,CHs)y), 2.06-2.12 (m, 1H, CH,CH,N), 1.86-1.92 (m, 1H, CH,CH,N), 0.80-0.84 (t, 6H, N(CH,CHs)>)
(DMSO-dg) 7.47 (dd, 1H, thiophene-5H), 7.11 (d, J = 4.0 Hz, 1H, thiophene-3H), 6.96 (dd, 1H, thiophene-4H), 6.68 (t, 1H, Ph-6H),
lag 3325  6.58 (d, J = 8.0 Hz, 1H, Ph-7H), 6.54 (d, J = 8.0 Hz, 1H, Ph-5H), 5.97 (s, 2H, OCH,0), 5.73 (t, 1H, CHO), 2.40-2.50 (m, 6H,
CH,N(CH,CHa)y), 2.16-2.25 (m, 1H, OCHCH,CH,N), 1.94-2.03 (m, 1H, OCHCH,CH,N), 1.67-1.68 (m, 4H, CH,CH>CH, CHy)
(DM SO-dg) 7.47 (dd, 1H, thiophene-5H), 7.10 (d, J = 4.0 Hz, 1H, thiophene-3H), 6.96 (dd, 1H, thiophene-4H), 6.69 (t, 1H,
| 3464 PP6H), 659 (d, J =80 Hz, 1H, Ph-7H), 654 (d, J = 8.0 Hz, 1H, Ph-5H), 5.97 (5, 2H, OCH;0), 5.72 (t, 1H, CHO), 2.30-2.32
& ) (m, 6H, CHoN(CH,CHy),), 2.05-2.13 (m, 1H, HOCHCH,CH;N), 1.93-2.01 (m, 1H, HOCHCH,CH,N), 1.45-1.49 (m, 4H,
N(CH2CH,),CHy); 1.35-1.37 (m, 2H, (CH2CH2),CHs)
(DM SO-dg) 7.63 (dd, 1H, furan-5H), 6.64 (t, 1H, Ph-6H), 6.61 (d, J = 8.0 Hz, 1H, Ph-5H), 6.56 (d, J = 8.0 Hz, 1H, Ph-7H), 6.46
las 290.4  (d, J = 4.0 Hz, 1H, furan-5H), 6.40 (dd, 1H, furan-4H), 5.96 (s, 1H, OCH,0), 5.46 (t, 1H, CHO), 2.26 (t, 2H, CH,N), 1.99-2.09
(m, 2H, CH,CH;,N), 2.11 (s, 6H, N(CHs)z)
(DM SO-dg) 7.47 (d, J = 4.0 Hz, 1H, thiophene-5H), 7.11 (d, J = 4.0 Hz, 1H, thiophene-3H), 6.96 (dd, 1H, thiophene-4H), 6.68
Iby 2922  (t, 1H, Ph-6H ), 6.59 (d, J = 8.0 Hz, 1H, Ph-7H), 6.54 (d, J = 8.0 Hz, 1H, Ph-5H), 5.97 (s, 1H, OCH,0), 5.78 (t, 1H, CHO), 2.51
(t, 2H, CHoN), 2.24 (s, 6H, N(CHs)y), 2.11-2.19 (m, 1H, CH,CH,N), 1.90-1.98 (m, 1H, CH,CH,N)
(DM SO-dg) 7.63 (dd, 1H, furan-5H), 6.71 (t, 1H, Ph-6H), 6.63 (d, J = 8.0 Hz, 1H, Ph-5H), 6.56 (d, J = 4.0 Hz, 1H, Ph-7H), 6.46
Ib, 2761  (d, J = 4.0 Hz, 1H, furan-3H), 6.40 (dd, 1H, furan-4H), 5.96 (s, 1H, OCH,0), 5.50 (t, 1H, CHO), 2.52 (t, 2H, CH2N), 2.25 (s,
6H, N(CHa)z), 2.10-2.16 (m, 1H, CH,CHN), 1.99-2.05 (m, 1H, CH.CH,N)
(CDCls) 7.23 (dd, 1H, thiophene-5H), 6.99 (dd, 1H, thiophene-3H), 6.93 (dd, 1H, thiophene-4H), 6.63 (t, 1H, Ph-7H), 6.50 (d,
las 3205 J=4.0 Hz, 2H, Ph-6, 8H), 5.49 (t, 1H, CHO), 4.27 (t, 4H, OCH,CH,0), 2.46 (t, 2H, CH,N), 2.35-2.42 (m, 1H, CH,CH:N),
2.25 (s, 6H, N(CHa)y), 2.08-2.13 (m, 1H, CH,CH;,N)
(DM SO-dg) 7.63 (s, 1H, furan-5H), 6.64 (t, 1H, Ph-7H), 6.55 (d, J = 8.0 Hz, 1H, Ph-6H), 6.45 (d, J = 4.0 Hz, 1H, Ph-8H), 6.39—
lay 3043  6.40 (m, 2H, furan-3, 4H), 5.32 (t, 1H, CHO), 4.20 (t, 4H, OCH,CH,0), 2.25 (t, 2H, CH,N), 1.99-2.23 (m, 2H, CH.CH,N),
2.10 (s, 6H, N(CHs3)2)
(DM SO-dg) 7.45 (dd, 1H, thiophene-5H), 7.09 (dd, 1H, thiophene-3H), 6.96 (dd, 1H, thiophene-4H), 6.60 (t, 1H, Ph-7H), 6.52
Ibs 3064  (d, J = 4.0 Hz, 1H, Ph-8H), 6.42 (d, J = 8.0 Hz, 1H, Ph-6H), 5.65 (t, 1H, CHO), 4.20-4.24 (m, 4H, OCH,CH,0), 2.54 (t, 2H,
CH.N), 2.26 (s, 3H, NCH), 2.12-2.16 (m, 1H, CH,CH,N), 1.95-1.99 (m, 1H, CH,CH,N)
(DM SO-dg) 11.06 (br, 1H, NH), 7.42 (dd, 1H, thiophene-5H), 7.21 (t, 1H, thiophene-4H), 7.12 (d, J = 4.0 Hz, 1H, thiophene-
| 3012 3H)6.95(d =80 Hz, 1H, indole-7H), 6.96 (d, J = 4.0 Hz, 1H, indole-2H), 6.8 (t, 1H, indole-6H), 651 (d, J = 8.0 Hz, 1H,
% : indole-5H), 6.45 (t, 1H, indole-3H), 5.76 (t, 1H, CHO), 2.32-2.40 (m, 2H, CHN), 2.17-2.26 (m, 1H, CH,CH,N), 2.13 (s, 6H,
N(CHa),), 1.98-2.04 (m, 1H, CH,CH,N)
(DM SO-dg) 11.06 (br, 1H, NH), 7.62 (s, 1H, furan-5H), 7.20 (t, 1H, indole-2H), 6.98 (d, J = 8.0 Hz, 1H, indole-7H), 6.92 (t, 1H,
lag 2854  indole-6H), 6.56 (d, J = 8.0 Hz, 1H, indole-5H), 6.45 (d, J = 4.0 Hz, 1H, furan-3H), 6.39-6.41 (m, 2H, furan-4H, indole-3H),

5.49 (t, 1H, CHO), 2.32-2.40 (m, 2H, CH,N), 2.12 (s, 6H, N(CH3)2), 2.03-2.29 (m, 2H, CH,CH;N)
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Figure 3 Effects of compounds on immobility time in the tail
suspention test in mice (ip: 20 mg-kg %, n = 10 - 20)
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Figure 4 Effects of compounds on immobility time in the
forced swimming test in mice (ip: 20 mgkg %, n = 10 — 20)

Table 3 Effects of la; on immobility time in the tail suspension
test by oral administration. Compared with solvent group, P <
0.05,"P<0.01, ""P < 0.001

Compd. Dosage/mgkg?  Mice number  Immobility time
Solvent group - 10 135.4+28.3
Duloxetine 10 10 81.0+44.7"
la 5 10 66.1+44.9""

10 10 51.8+36.0""
20 10 220+16.9""

Table 4 Effects of lay on immobility time in the forced
swimming test by oral administration. Compared with solvent
group, "P <0.05,"P <0.01, ""P < 0.001

Compd. Dosage/mgkg™? Mice number  Immobility time
Solvent group - 10 144.6 £ 53.4
Duloxetine 40 10 60.5+44.1""
lag 5 10 104.1+ 39.7

10 10 83.7+34.2°
20 10 60.1+33.8"™"

INTEIK ST, FRRI4 1 LiAIH, RN 525, HhggE
LA, WOEZZBR USRI, & FHE (350 mL)
RHEL, HIFA N, MRTEA BN K RE IR, oK
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