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ABSTRACT

The present study, a series of N-[3-(4-Amino-5-layatia-4H-[1,2,4]triazol-3-ylmethyl)-4,5,6,7-
tetrahydro-benzo(b)thiophen-2-yl]-2-substituted deniderivatives (2A-D) were synthesized in
good vyields and characterized. Evaluation of thdRSA substitution with-in these series has
allowed the identification of a range of compoumdsch significantly reduce brain cdk5/p25 by
scintillation proximate assay (SPA) method. Thésquiks inhibitor data of the tested compounds
indicated that 5A, 51, 7A, 7B, 7E, 71, 9A and 9Bwhd better activity out of which 9A and 9E
shows equally selective versus cdk2.

Key Words: Thiophene, triazole, cdk5/p25, SPA, Alzheimersedse.

INTRODUCTION

Cyclin-dependent kinase 5 (CDK5) plays an essemntil in the development of the central
nervous system during mammalian embryogenesishénadult, CDK5 is required for the
maintenance of neuronal architecture. Its deregulatas profound cytotoxic effects and has
been implicated in the development of neurodegénerdiseases such as Alzheimer’s disease
and amyotrophic lateral sclerosis,[1] and visuatsp disorientation, for which no effective
treatment exists today. Cyclin-dependent kinas€BK®5) is a member of a family of proline-
directed serine/threonine kinases.[1-2] The sdtinednine kinase cdk5 along with its cofactor
p25 [3] (or the longer cofactor, p35) has been egpgd to hyperphosphorylate tau [4], leading to
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the formation of paired helical flaments and defpms of cytotoxic neurofibrillary tangles [5
and thus responsible to neurodegenerative disoslers as Alzheimer's disease, Parkinson's
disease, stroke, or Huntington's disease.[6] Cdkb phosphorylates Dopamine and Cyclic
AMP-Regulated Phosphorprotein (DARPP-32) at thne@n5 and is thus indicated in having a
role in dopaminergic neurotransmission.[7] Inhdnitiof the anomalous cdk5/p25 complex is,
therefore, a viable target for treating Alzheimerdisease by preventing tau
hyperphosphorylation and neurofibrillary tangle ni@tion. Literature survey reveals that
thiophene derivatives [8] as the potential inhitstof cdk5/p25 for the treatment of Alzheimer’'s
disease and other neurodegenerative disorders}[9-15

Based on this hypothesis, we embarked ale anovocdk5/p25 inhibitor discovery program to
find an orally bioavailable, high potency compowdScreening of an in-house database
provided several hits with modest cdk5/p25 inhibyitactivity, one of which was the clubbed
triazolyl thiophene (IC50 = 46 + 2 nM).

In recent years, environmentally benign synthetethuds have received considerable attention
and solvent free protocols are reported. A fagghllyi efficient and eco-friendly solvent-free
chemical transformation, for the synthesis of titlempounds, under microwave irradiation,
using acidic alumina is designed.

MATERIALS AND METHODS

General Procedures

The melting points were recorded on electrotherapglaratus and are uncorrected NMR
spectra on a Bruker Avance 300 MHz instrument usiBgkL as solvent using TMS as internal
standard; the chemical shif&4re reported in ppm and coupling constants (Jgaen in Hertz.
Signal multiplicities are represented by s, dst,@l, m, and br s. Mass spectra were recorded on
a Finnigan LCQ mass spectrometer. Microwave irtamhiawas carried out in Raga Scientific
Microwave Systems, Model RG31L at 2450 MHz. Elerakanalysis was performed on a Hera-
cus CHN-Rapid Analyser. Analysis indicated by tgenbols of the elements of functions was
within £0.4% of the theoretical values. The pumtfythe compounds was checked on silica gel
coated Al plates (Merck).

Compound 1A- 1D were prepared as per the reportttiod. [30-35, 37]
Spectral and microanalysis data for representata@mpounds

N’-[2-(2-Chloro-acetylamino)-4,5,6,7-tetrahydro-berzo[b]thiophen-3-yl]-hydrazine  carbodithioic
potassium salt(1A)

Yield 86 %; mp 213 —215 °CH NMR (300 MHz, CDCJ): § 1.43-1.59 (m, 4H, cyclohexane),
2.45-2.51 (t, 4H, cyclohexane GH = 4.4 Hz), 3.41 (s, 2H, GH 4.19 (s, 2H, CBkLCI), 4.25-4.50
(dd, 2H, dxnn= 4.21, dunn = 4.52), 8.03 (s, 2H, NH); MS m/z (%): 415 \5), 376 (32.4),
341 (53.7), 250 (100), 208 (12.8), 165 (7.2), 181.4), 99 (27), 85 (15.6); Anal. Calcd. for
C13H15CIKN30,S;s: C, 37.53; H, 3.63; N, 10.10 %. Found: C, 37.413152; N, 10.05 %.
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Compound 2A-2D were prepared using cited metho8s33, and 37]
Spectral and microanalysis data for representata@mpounds

N-[3-(4-Amino-5-mercapto-4H-[1,2,4]triazol-3-ylmettyl)-4,5,6,7-tetrahydro-benzo(b)  thiophen-2-
yl]-2-chloro-acetamide (2A)

Yield 76 %; mp 254 —256 °CH NMR (300 MHz, CDC}): § 1.53-1.68 (m, 4H, cyclohexane),
2.02 (s, 2H, NH), 2.20-2.42 (t, 4H, cyclohexane gH = 4.9 Hz), 3.2 (s, 1H, SH), 3.76 (s, 2H,
CH,), 4.15 (s, 2H, CkLI), 8.02 (s, 1H, NH); MS m/z (%): 358 (M100), 323 (67.8), 290 (19.2),
248 (44.8), 192 (10.1), 177 (23.6); Anal. Calcd. @asH16CINsOS,: C, 43.63; H, 4.51; N, 19.57
%. Found: C, 43.76; H, 4.47; N, 19.72 %.

General preparation of  7-chloro-hepta-2,4,6-tngic acid -{3-[2-(2-substituted-amino ) 4, 5, 6, 7-
tetrahydro-benzo[b]thiophen-3-ylmethyl]-5-mercapfb; 2, 4] triazol-4-yl}-amide (3A-L). [32, 33, 37]
The triazole(2) (1 mmol) in 20 ml of 10% NaOH was treated dropemwsith an equimolar
amount of the 4-chlorobenzoyl chloride a€pwhich was stirred for 30-45 min. At the end of
stirring, precipitate was observed. It was themerfdd, washed thoroughly with water and
crystallized.

Spectral and microanalysis data for representata@mpounds

7-chloro-hepta-2,4,6-triynoic acid -{3-[2-(2-chloreacetylamino)-4,5,6,7-tetrahydro-benzo
[b]thiophen-3-ylmethyl]-5-mercapto-[1,2,4]triazol-4-yl}-amide (3A)

Yield 71 %; mp 284 —286 °CH NMR (300 MHz, CDC}): § 1.14-1.61 (m, 4H, cyclohexane),
2.25-2.58 (t, 4H, cyclohexane GH = 4.8 Hz), 3.1 (s, 1H, SH), 3.72 (s, 2H, L/HL.15 (s, 2H,
CH.CI), 7.12-7.36 (m, 4H, ArH), 8.06 (s, 2H, NH); MSar(%): 496 (M, 100), 494 (80), 457
(52), 373 (33.8), 296 (17), 268 (9.8), 280 (14289 (29.8), 246 (9.3), 220 (10.8), 164 (10.1), 98
(15.1), 85 (5.3); Anal. Calcd. for,gH:oCIoNs0,S,: C, 48.39; H, 3.86; N, 14.11 %. Found: C,
48.55; H, 3.98; N, 14.03 %.

N-{3-[2-(2-Chloro-acetylamino)-4,5,6,7-tetrahydro-lenzo[b]thiophen-3-ylmethyl]-5-mercapto -[1, 2,

4] triazol-4-yl}-benzamide (3E)

Yield 69 %; mp 275 —277 °CH NMR (300 MHz, CDCY): § 1.42-1.67 (m, 4H, cyclohexane),
2.42-2.69 (t, 4H, cyclohexane GH = 4.4 Hz), 3.1 (s, 1H, SH), 3.84 (s, 2H, L/H.08 (s, 2H,
CH.CI), 7.11-7.68 (m, 5H, ArH), 8.05 (s, 2H, NH); MSar(%): 462 (M, 68), 427 (100), 426
(57), 378 (43.6), 301 (14), 285 (10.1), 246 (28220 (34.6), 164 (20.3), 98 (9), 85 (12.3); Anal.
Calcd. for GoH20CINsO,S,: C, 52.00; H, 4.36; N, 15.16 %. Found: C, 52.134t50; N, 15.20
%.

N-[3-(4-Acetylamino-5-mercapto-4H-[1, 2, 4] triazol3-ylmethyl)-4, 5, 6, 7-tetrahydro-benzo
[b]thiophen-2-yl]-2-chloro-acetamide (3I)

Yield 77 %; mp 282 —284 °CH NMR (300 MHz, CDCJ): 6 1.38-1.61 (m, 4H, cyclohexane),
2.08 (s, 3H, Ch), 2.48-2.56 (t, 4H, cyclohexane gH = 4.6 Hz), 3.01 (s, 1H, SH), 3.78 (s, 2H,
CH,), 4.23 (s, 2H, CkLCI), 8.08 (s, 2H, NH); MS m/z (%): 400 (M71), 365 (73), 316 (54.6),
301 (34.2), 273 (100), 272 (10.4), 246 (25.9), 2185), 164 (5.8), 98 (42); Anal. Calcd. for
C15H18CINsO,S;: C, 45.05; H, 4.54; N, 17.51 %. Found: C, 45.164134; N, 17.69 %.
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General preparation of N,N’-(methylenebis{sulfanedi5{3-[(2- substituted-amino)-4,5,6,7-tetrahydro-
benzo[b]thiophen-3-ylmethyl]}-4H-[1,2,4]triazole-&,dial})di-4-chlorobenzamide (4A-L)9, 37]

The triazole(3) (Lmmol), diiodomethane (1.5 mmol) and 5.6 g (1 nnpaltassium hydroxide
were dissolved in 20 ml of dichloromethane. To #aéd mixture acidic alumina (20 g) was
added. Dichloromethane was evaporated in vacudsmature was kept inside the alumina bath
and irradiated for 5-6 min at the power level 0D80 The mixture was cooled. The solid thus
separated was dissolved in hot ethanol and filtek&@r cooling, the filtrate gave the product as
white.

Spectral and microanalysis data for representato@mpounds

N, N’-(methylenebis {sulfanedial - 5{3 - [(2 - chlm-acetylamino) - 4, 5, 6, 7-tetrahydro-
benzo[b]thiophen-3-ylmethyl]}-4H-[1, 2, 4] triazole3,4-dial}) di-4-chlorobenzamide (4A)

Yield 84%; mp 266 —268 °CH NMR (300 MHz, CDCJ): 6 1.31-1.60 (m, 8H, cyclohexane),
2.02-2.24 (t, 8H, cyclohexane @H = 4.5 Hz), 3.81 (s, 4H, CH 4.18 (s, 4H, CbLCl), 4.62 (s,
2H, CH,), 7.15-7.36 (m, 8H, ArH), 8.04 (s, 4H, NH); An&alcd. for GiH3sCl4sN1004&s: C,
49.00; H, 3.81; N, 13.94 %. Found: C, 49.11; H53N, 13.99 %.

N,N’-(methylenebis{sulfanedial-5{3-[(2-chloro-acetiamino)-4,5,6,7-tetrahydro—benzo[b] thiophen-
3-yImethyl]}-4H-[1,2,4]triazole-3,4-dial})di-benzanmide (4E)

Yield 79 %; mp 278 —280 °CH NMR (300 MHz, CDC}): § 1.20-1.51 (m, 8H, cyclohexane),
2.21-2.39 (t, 8H, cyclohexane GH = 4.7 Hz), 3.61 (s, 4H, G 4.15 (s, 4H, CECI), 4.35 (s,
4H, SCH), 7.18-7.55 (m, 10H, ArH), 8.05 (s, 4H, NH); An@lalcd. for GiHoCloN1004Ss: C,
52.61; H, 4.31; N, 14.96 %. Found: C, 52.58; H]14M, 14.82 %.

N,N’-(methylenebis{sulfanedial-5{3-[(2-chloro-acetiamino)-4,5,6,7-tetrahydro-benzo[b] thiophen-
3-ylmethyl]}-4H-[1,2,4]triazole-3,4-dial})di-acetamide (41)

Yield 89 %; mp 259 —261°CH NMR (300 MHz, CDCJ): & 1.24-1.59 (m, 8H, cyclohexane),
2.08 (s, 6H, COCEJ, 2.44-2.56 (t, 8H, cyclohexane ¢H = 4.3Hz), 3.61 (s, 4H, CH 4.14 (s,
4H, CHCI), 4.51 (s, 4H, SC}h), 7.98 (s, 4H, NH); Anal. Calcd. forsgHz6CIN1004Ss: C, 45.86;
H, 4.47; N, 17.25 %. Found: C, 45.78; H, 4.591K,18 %.

General preparation of  7-chloro-hepta - 2, 4,tynoic acid {3-[2-(2- substituted-amino)-4, 5, @;
tetrahydro-benzo[b]thiophen-3-ylmethyl]-5-cyanomethulfanyl-[1, 2, 4] triazol-4-yl}-amide (5A-L).
[36, 37]

The triazoleg(3) (1 mmol) was mixed with 1.2 ml (2 mmol) of chlooedonitrile and dissolved in
25 ml of water. Neutralization with sodium carban@ave a precipitate, which was filtered,
washed with cold water (2 x 20 ml), and crystatlize

Spectral and microanalysis data for representata@mpounds

7-Chloro-hepta - 2, 4, 6-triynoic acid {3-[2-(2-cldro-acetylamino) - 4, 5, 6, 7-tetrahydro-
benzo[b]thiophen-3-ylmethyl]-5-cyanomethylsulfanyl- [1, 2, 4] triazol-4-yl}-amide (5A)

Yield 86 %; mp 245 —247 °CH NMR (300 MHz, CDC}): § 1.25-1.49 (m, 4H, cyclohexane),
2.51-2.68 (t, 4H, cyclohexane GH = 4.8 Hz), 3.81 (s, 2H, CHl 4.12 (s, 2H, CBCN), 4.42 (s,
2H, CHCI), 7.17-7.41 (m, 4H, ArH), 8.0 (s, 2H, NH); MSa1(%): 535 (M, 100), 480 (21.9),
421(20.6), 324 (34.2), 310 (40.8), 254 (17.9), 88.9), 69 (16.1), 55 (11.3); Anal. Calcd. for
CooH20ClN6O,S,: C, 49.35; H, 3.76; N, 15.69 %. Found: C, 49.233164; N, 15.81 %.

73

Pelagia Research Library



Rajendra D. Digheet al D@éhemica Sinica, 2011, 2 (3):70-87

N-{3-[2-(2-Chloro-acetylamino)-4,5,6, 7-tetrahydro-lenzo[b]thiophen-3-ylmethyl]-5-cyanomethyl
sulfanyl-[1, 2, 4] triazol-4-yl}-benzamide (5E)

Yield 82 %; mp 268 —270 °CH NMR (300 MHz, CDC}): § 1.38-1.55 (m, 4H, cyclohexane),
2.44-2.62 (t, 4H, cyclohexane GH = 4.4 Hz), 3.68 (s, 2H, CH 4.09 (s, 2H, CBCN), 4.22 (s,
2H, CHCI), 7.13-7.56 (m, 5H, ArH), 8.04 (s, 2H, NH); MSa{%): 501 (M 54), 484 (36), 425
(100), 324 (9.3), 310 (12), 254 (28), 161 (32),(88), 69 (7.9), 55 (14.6); Anal. Calcd. for
C2oH21CINgO:S,: C, 52.74; H, 4.22; N, 16.77 %. Found: C, 52.674131; N, 16.68 %.

N-[3-(4-Acetylamino-5-cyanomethylsulfanyl-4H-[1, 2,4] triazol-3-ylmethyl)-4, 5, 6, 7-tetrahydro-
benzo[b]thiophen-2-yl]-2-chloro-acetamide(5I)

Yield 81 %; mp 271 —273 °CH NMR (300 MHz, CDCJ): § 1.34-1.52 (m, 4H, cyclohexane),
2.06 (s, 3H, COCEj, 2.44-2.62 (t, 4H, cyclohexane gH = 4.2 Hz), 3.72 (s, 2H, CHji 3.81 (s,
2H, CH,CN), 4.22 (s, 2H, CbCI), 8.04 (s, 2H, NH); MS m/z (%): 439 (M49), 422 (79), 363
(19), 328 (62.3), 287 (53.4), 272 (100), 258 (194)% (12.4), 160 (6.8), 83 (29), 69 (9.7), 55
(13); Anal. Calcd. for &H1oCINgO.S,: C, 46.52; H, 4.36; N, 19.15 %. Found: C, 46.584128;

N, 19.07 %.

General preparation of [5-[2-(2-substituted-amind)- 5, 6, 7-tetrahydro-benzo[b] thiophen-3-
ylmethyl]-4-(7-chloro-hepta-2, 4, 6-triynoylamind}H-[1, 2, 4] triazol-3-ylsulfanyl]-acetic acid meyh
ester (6A-L)[9, 34-37]

A solution of triazole(3) (1 mmol), 0.4 g (1 mmol) of sodium hydroxide ancethyl
bromoacetate 1.53 g (1 mmol) was prepared. Todbidjc alumina was added in 1:5 equivalent
of triazole. The reaction mixture was mixed, andtorie was kept inside the alumina bath and
irradiated for 4-5 min at the power level of 300Whe mixture was cooled and poured on ice.
The soild thus separated was extracted with haneth filtered. After cooling, filtrate gave
almost pure product.

Spectral and microanalysis data for representato@mpounds
[5-[2-(2-chloro-acetylamino)-4,5,6,7-tetrahydro-bemo[b]thiophen-3-ylmethyl]-4-(7-chloro-hepta-
2,4,6-triynoylamino)-4H-[1,2,4] triazol-3-ylsulfanyl]-acetic acid methyl ester (6A)

Yield 82 %; mp 279 —281 °CH NMR (300 MHz, CDC}): § 1.41-1.68 (m, 4H, cyclohexane),
2.40-2.61 (t, 4H, cyclohexane gH = 4.1 Hz), 3.56 (s, 3H, OG} 3.8 (s, 2H, Ch), 3.9 (s,
2H, SCH), 4.28 (s, 2H, CECI), 7.20-7.46 (m, 4H, ArH), 8.09 (broad, 2H, NH)S m/z (%):
568 (M',100), 509 (14), 459 (12.3), 437 (11.3), 423 (7396 (7.7), 329 (79), 328 (10), 314
(19.5), 286 (7.9), 271 (31.6), 222 (10.5), 219 J5ANal. Calcd. for G3H23CIoNsO4S,: C, 48.59;
H, 4.08; N, 12.32 %. Found: C, 48.47; H, 4.22; R.16 %.

{4-Benzoylamino-5-[2-(2-chloro-acetylamino)-4,5,6:tetrahydro-benzo[b]thiophen-3-yl  methyl]-
4H-[1, 2, 4]triazol-3-ylsulfanyl}-acetic acid methy ester (6E)

Yield 75 %; mp 253 —255 °CH NMR (300 MHz, CDCJ): § 1.61-1.84 (m, 4H, cyclohexane),
2.38-2.51 (t, 4H, cyclohexane GH = 4.8 Hz), 3.53 (s, 3H, OG} 3.61 (s, 2H, Ch), 3.83 (s,
2H, SCH), 4.02 (s, 2H, CbkCl), 6.73-7.22 (m, 5H, ArH), 8.01 (broad, 2H, NS m/z (%):
534 (M, 100), 476 (21.9), 462 (24.6), 440 (34.2), 426.83969 (17.9), 332 (11.3), 288 (5.8),
273 (4), 219 (3), 83 (5.9); Anal. Calcd. fopsB24CINsOsS,: C, 51.73; H, 4.53; N, 13.11 %.
Found: C, 51.63; H, 4.44; N, 13.01 %.
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{4-Acetylamino-5-[2 -(2 -chloro-acetylamino)- 4,5,d—tetrahydro-benzo[b]thiophen -3- yl methyl] -
4H - [1, 2, 4] triazol - 3 -ylsulfanyl}- acetic aal methyl ester (6)

Yield 78 %; mp 265 —267 °CH NMR (300 MHz, CDCY): 6 1.34-1.59 (m, 4H, cyclohexane),
2.01 (s, 3H, CH), 2.36-2.52 (t, 4H, cyclohexane gH = 4.1 Hz), 3.63 (s, 3H, OGH 3.69 (s,
2H, CHp), 3.85 (s, 2H, SCH), 4.20 (s, 2H, ChCI), 8.02 (broad, 2H, NH); MS m/z (%): 472 (M
92), 414 (67), 401 (37.6), 366 (12.8), 319 (6.31 227.1), 275 (4.9), 219 (33.2), 161 (100), 95
(55.4), 83 (16.7); Anal. Calcd. fori6H,,CINsO4S,: C, 45.81; H, 4.70; N, 14.84 %. Found: C,
45.75; H, 4.53; N, 14.66 %.

General preparation of 7-chloro-hepta-2, 4, 6strioic acid-{3-[2-(2- substituted-amino)-4, 5, 6, 7-
tetrahydro-benzo[b]thiophen-3-ylmethyl]-5-hydrazioarbonyl methylsulfanyl-[1, 2, 4] triazol-4-yl}-
amide (7A-L).[33, 34, 37]

A solution of(6) (1 mmol) with 5 ml (1 mmol) hydrazine hydrate (98%as prepared in 10 ml
ethanol. To this acidic alumina (10 g) was addatagol then was evaporated in vacuos, and
mixture was kept inside the alumina bath and iatedl for 5-6 min at the power level of 300W.
The mixture was cooled and the product was extdaati¢h ether. Ether was distilled off and
product thus obtained was crystallized from n-hexacarbon tetrachloride mixture.

Spectral and microanalysis data for representata@mpounds

7-chloro-hepta - 2, 4, 6 - triynoicacid - {3 -[2 €4 -chloro - acetylamino)-4,5,6,7- tetrahydro-
benzo[b]thiophen-3-ylmethyl]-5-hydrazinocarbonylmetylsulfanyl-[1, 2, 4] triazol-4-yl}-amide (7A)
Yield 83 %; mp 230-232 °CH NMR (300 MHz, CDC)): § 1.41-1.62 (m, 4H, cyclohexane),
2.14 (d, 2H, NH J = 6.5 Hz), 2.45-2.64 (t, 4H, cyclohexane gH = 4.4 Hz), 3.71 (s, 2H,
CHy), 3.74 (s, 2H, SC}), 4.03 (s, 2H, CBLCI), 4.07-4.15 (t, 1H, NHJ=4.3 Hz), 7.22-7.48 (m,
4H, ArH), 8.2 (broad, 2H, NH); MS m/z (%): 568 {(IM65), 531 (69), 488 (145), 438 (61), 380
(78), 363 (8.4), 286 (100), 258 (13), 242 (18), PAD), 155 (33), 123 (25), 89 (49); Anal. Calcd.
for CooH23CIoN,O3S,: C, 46.48; H, 4.08; N, 17.25 %. Found: C, 46.384H1; N, 17.13 %.

N-{3-[2 -(2-Chloro-acetylamino) - 4, 5, 6, 7 - tewhydro-benzo [b] thiophen - 3-ylmethyl] -5-
hydrazinocarbonylmethylsulfanyl - [1,2,4] triazol-4-yl}-benzamide (7E)

Yield 79 %; mp above 300 °GH NMR (300 MHz, CDCJ): & 1.38-1.61 (m, 4H, cyclohexane),
2.06 (d, 2H, NH J = 6.4 Hz), 2.45-2.62 (t, 4H, cyclohexane @H = 4.2 Hz), 3.67 (s, 2H,
CHy), 3.78 (s, 2H, SC¥), 4.07 (s, 2H, CbLCI), 4.10-4.24 (t, 1H, NHJ=4.7 Hz), 7.35-7.66 (m,
5H, ArH), 8.06 (broad, 2H, NH); MS m/z (%): 534 {)M88.2), 498 (100), 455 (10.4), 439 (17.8),
380 (11.7), 363 (29), 286 (9.8), 258 (47), 210 (3Bp (20.8), 123 (7.7), 89 (10.9); Anal. Calcd.
for C2H24CIN7OsS,: C, 49.48; H, 4.53; N, 18.36 %. Found: C, 49.51419; N, 18.17 %.

N-[3-(4-Acetylamino-5-hydrazinocarbonylmethylsulfaryl-4H -[1,2,4] triazol-3-ylmethyl)-4,5,6,7-
tetrahydro-benzo [b] thiophen-2-yl]-2-chloro-acetanide(71)

Yield 67 %; mp 249-251 °CH NMR (300 MHz, CDCJ): 5 1.24-1.48 (m, 4H, cyclohexane),
1.86 (d, 2H, NH J= 6.3 Hz), 2.08 (s, 3H, COC}), 2.43-2.54 (t, 4H, cyclohexane gH = 4.9
Hz), 3.43 (s, 2H, CbJ, 3.60 (s, 2H, SC}), 4.08 (s, 2H, CbLCl), 4.12-4.28 (t, 1H, NHJ=4.0
Hz), 8.09 (broad, 2H, NH); MS m/z (%): 472 {M23.3), 436 (24), 393 (21), 378 (12.27), 320
(5.86), 303 (17), 271 (100), 229 (15.2), 212 (8186 (34), 123 (20), 69 (70); Anal. Calcd. for
C17H2:CIN7O3S,: C, 43.26; H, 4.70; N, 20.77 %. Found: C, 43.204137; N, 20.81 %.
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General preparation of  7-chloro-hepta-2, 4, 6ytrioic acid -{3-(2- substituted -amino-4,5,6,7-
tetrahydro-benzo[b]thiophen-3ylmethyl)-5-[2-(N'-atd-hydrazino)-2-oxo-ethylsulfanyl] -[1, 2, 4]
triazol-4-yl}-amide(8AA-8AJ, 8A-82)[32, 33, 37]

To a solution of7) (1 mmol) in dichloromethane (excess amount), apjtgacid chloride (1
mmol) was added drop-wise with constant vigorousirsg. After 25 min of stirring, acidic
alumina (10g) was added. Dichloromethane then waparated in vacuos, and mixture was
kept inside the alumina bath and irradiated forfai6 at the power level of 300W. The mixture
was cooled and the product was extracted with ettiler was distilled off and product thus
obtained was crystallized from n-hexane-carbomtbloride mixture.

Spectral and microanalysis data for representata@mpounds

7 - Chloro - hepta - 2, 4, 6 - triynoicacid{3 - [2 (N'-acetyl-hydrazino) - 2 - oxo-ethyl sulfanyl]-5[2-
(2-chloro-acetylamino)-4,5,6,7-tetrahydro-benzo[bftiophen-3-ylmethyl]-[1,2,4]triazol-4-yl}-amide
(8A)

Yield 82 %; mp 254 —256 °CH NMR (300 MHz, CDC}): § 1.40-1.66 (m, 4H, cyclohexane),
2.08 (s, 3H, COCEl), 2.54-2.68 (t, 4H, cyclohexane gH = 4.5 Hz), 3.72 (s, 2H, G 3.90
(s, 2H, SCH), 4.08 (s, 2H, CbCl), 4.24-4.64 (dd, 2H,\xdinn = 4.13, dpnn = 4.63), 7.20-7.36
(m, 4H, ArH), 8.04 (s, 2H, NH); MS m/z (%): 610 {I\M79), 575 (26), 540 (52), 489 (63), 461
(78), 438 (32), 395 (41), 376 (4.8), 326 (19), 248), 223 (7.6), 210 (100), 171 (8.3), 144 (3.3);
Anal. Calcd. for GsH25CIoN704S,: C, 47.21; H, 4.13; N, 16.06 %. Found: C, 47.094H)3; N,
16.17 %.

N- (3-{4- Acetylamino - 5-[2-(N' -benzoyl-hydrazing-2-oxo-ethylsulfanyl] - 4H -[1,2,4] triazol-3-
ylmethyl}-4,5,6,7-tetrahydro-benzo[b]thiophen-2-yl}2-chloro-acetamide (8AC)

Yield 71 %; mp 226—228 °CH NMR (300 MHz, CDC)): § 1.37-1.63 (m, 4H, cyclohexane),
2.02 (s, 3H, COCEHEl), 2.48-2.62 (t, 4H, cyclohexane gH = 4.1 Hz), 3.69 (s, 2H, G 3.78
(s, 2H, SCH), 4.11 (s, 2H, CbCl), 4.22-4.64 (dd, 2H,ndnn = 4.28, dunn = 4.59), 7.20-7.69
(m, 5H, ArH), 8.05 (s, 2H, NH); MS m/z (%): 576 {ML00), 541 (56.2), 496 (30.8), 481 (29.5),
427 (10), 379 (15), 325 (13.3), 287 (37), 241 (23167 (76), 124 (22), 109 (7), 98 (5.5); Anal.
Calcd. for G4H26CIN;O4S,: C, 50.04; H, 4.55; N, 17.02 %. Found: C, 50.134H3; N, 17.14
%.

N-[3-(4-Acetylamino-5-{2-[N'-(2-chloro-acetyl)-hydrazino]-2-oxo-ethylsulfanyl}-4H-[1,2,4] triazol-
3-ylmethyl)-4,5,6,7-tetrahydro-benzo[b]thiophen-2-}-2-chloro-acetamide (8AG)

Yield 84 %; mp 247 —249 °CH NMR (300 MHz, CDC}): § 1.36-1.51 (m, 4H, cyclohexane),
2.02 (s, 3H, COCEl), 2.41-2.63 (t, 4H, cyclohexane gH = 4.4 Hz), 3.68 (s, 2H, G} 3.76
(s, 2H, SCH), 4.17 (s, 4H, CELCl), 4.25-4.69 (dd, 2H ndinn = 4.33, dnnn = 4.63), 8.07 (s, 2H,
NH); MS m/z (%): 548 (M, 14.1), 513 (38), 498 (15.7), 458 (17.3), 423 §1377 (23.5), 309
(3.9), 280 (13.2), 229 (5.8), 177 (11), 161 (29.8nal. Calcd. for GoH23CIoN704S,: C, 41.61;
H, 4.23; N, 17.88 %. Found: C, 41.66; H, 4.13; .80 %.

7 - Chloro-hepta - 2, 4, 6 — triynoic acid {3- [2{N' - benzoyl-hydrazino)- 2 - oxo-ethyl sulfanyl]-5[2-
(2-chloro-acetylamino)-4,5,6,7-tetrahydro-benzo[bjtiophen-3-ylmethyl]-[1,2,4]triazol-4-yl}-amide
(8E)

Yield 71 %; mp 231-233 °CH NMR (300 MHz, CDC)): § 1.65-1.64 (m, 4H, cyclohexane),
2.51-2.64 (t, 4H, cyclohexane GH = 4.2 Hz), 3.70 (s, 2H, CH 3.79 (s, 2H, SC}H), 4.23 (s,
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2H, CHCI), 4.34-4.62 (dd, 2H ndhnm = 4.23, drnn = 4.76), 6.90-7.38 (m, 9H, ArH), 8.03 (s,
2H, NH); MS m/z (%): 672 (N1 100), 614 (11.1), 579 (13.2), 534 (32), 480 (348 (3.4), 379
(8.2), 325 (8.1), 287 (11.9), 241 (15.4), 167 (23124 (54.2), 109 (25.7), 98 (22); Anal. Calcd.
for CogH27Cl.N70sSy: C, 51.79; H, 4.05; N, 14.58 %. Found: C, 51.724H0; N, 14.42 %.

7-Chloro-hepta- 2,4,6-triynoic acid (3 - [2-(2-chlm-acetylamino) - 4,5, 6, 7-tetrahydro -
benzol[b]thiophen-3-ylmethyl]-5-{2-[N'-(2-chloro-aceyl)-hydrazino]-2-oxo-ethylsulfanyl}-[1,2,4]
triazol-4-yl)-amide (8I)

Yield 74 %; mp 290-292 °CH NMR (300 MHz, CDC)): § 1.33-1.55 (m, 4H, cyclohexane),
2.44-2.62 (t, 4H, cyclohexane GH = 4.8 Hz), 3.76 (s, 2H, CH 3.78 (s, 2H, SCh), 4.13 (s,
4H, CHCI), 4.26-4.64 (dd, 2Hndnw = 4.43, dunn = 4.68), 7.17-7.40 (m, 4H, ArH), 8.02 (s,
2H, NH); MS m/z (%): 644 (M 35.5), 609 (43), 574 (27.7), 559 (5.5), 519 (40)] (26.8), 436
(10.5), 408 (13.2), 390 (8.7), 338 (4.7), 310 (1(BO (9.1), 229 (20.2), 177 (33.3), 161 (8.8);
Anal. Calcd. for G4H24ClsN704S: C, 44.69; H, 3.75; N, 15.20 %. Found: C, 44.7933; N,
15.18 %.

N-{3-[2-(N'-Acetyl-hydrazino)-2-oxo-ethylsulfanyl]-5-[2-(2-chloro-acetylamino)-4,5,6,7-tetrahydro-
benzo[b]thiophen-3-ylmethyl]-[1,2,4]triazol-4-yl}-benzamide (8M)

Yield 57 %; mp 170-172 °CH NMR (300 MHz, CDG} ): 6 1.31-1.59 (m, 4H, cyclohexane),
2.06 (s, 3H, COCH), 2.45-2.64 (t, 4H, cyclohexane R = 4.7 Hz), 3.71 (s, 2H, Cii 3.74
(s, 2H, SCH), 4.19 (s, 4H, CbLCl), 4.28-4.61 (dd, 2H,ndinn = 4.23, dnn = 4.58), 7.08-7.68
(m, 5H, ArH), 8.04 (s, 2H, NH); MS m/z (%): 576 {ML3.6), 540 (13), 489 (40.9), 438 (6), 376
(51.3), 326 (100), 240 (77.4), 223 (15.9), 171 (284 (4.4); Anal. Calcd. for LH26CIN;O4S;:

C, 50.04; H, 4.55; N, 17.02 %. Found: C, 50.194H9; N, 17.21 %.

N-{3 -[2 - (N'-Benzoyl-hydrazino)- 2 -oxo-ethylsulanyl] - 5 - [2-(2-chloro-acetylamino)-4,5,6,7-
tetrahydro-benzo[b]thiophen-3-yImethyl]-[1,2,4]triazol-4-yl}-benzamide (8Q)

Yield 91 %; mp 124-126 °CH NMR (300 MHz, CDC} ): § 1.38-1.54 (m, 4H, cyclohexane),
2.44-2.62 (t, 4H, cyclohexane @H = 5.2 Hz), 3.69 (s, 2H, CH 3.79 (s, 2H, SC}), 4.16 (s,
4H, CHCI), 4.22-4.62 (dd, 2Hndnn = 4.46, dune = 4.61), 7.38-7.74 (m, 10H, ArH), 8.02 (s,
2H, NH); MS m/z (%): 638 (M 100), 603 (43), 579 (36), 534 (84), 480 (54.@2 49.9), 392
(12), 379 (37), 325 (40), 298 (32), 287 (26), 28B), 167 (10), 109 (5.3), 98 (14); Anal. Calcd.
for CogH2sCIN7O4S,: C, 54.58; H, 4.42; N, 15.36 %. Found: C, 54.394133; N, 15.43 %.

N-(3-[2-(2-Chloro-acetylamino)- 4, 5, 6, 7 - tetrajddro-benzo [b] thiophen -3-ylmethyl]-5-{2-[N'-(2-
chloro-acetyl)-hydrazino]-2-oxo-ethylsulfanyl}-[1,24]triazol-4-yl)-benzamide (8U)

Yield 82 %; mp 235-237 °CH NMR (300 MHz, CDC} ): § 1.40-1.64 (m, 4H, cyclohexane),
2.56-2.73 (t, 4H, cyclohexane GH = 4.6 Hz), 3.78 (s, 2H, CH 3.85 (s, 2H, SCh), 4.11 (s,
4H, CHCI), 4.21-4.48 (dd, 2H,\d-nw = 4.52, dunn = 4.74), 6.90-7.32 (m, 5H, ArH), 8.05 (s,
2H, NH); MS m/z (%): 610 (M 100), 575 (85), 533 (49), 472 (14), 431 (29), 402), 353
(7.8), 310 (67), 281 (31), 234 (24), 178 (19), 1@®@l1), 98 (3.4); Anal. Calcd. for
Co4H25CILN7OsS,: C, 47.21; H, 4.13; N, 16.06 %. Found: C, 47.084124; N, 16.18 %.
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N-(3-{4-Acetylamino-5-[2-(N'-acetyl-hydrazino)-2-ox-ethylsulfanyl] - 4H - [1,2,4] triazol-3-
ylmethyl}-4,5,6,7-tetrahydro-benzo[b]thiophen-2-yl}2-chloro-acetamide (8Y)

Yield 81 %; mp 251-253 °CH NMR (300 MHz, CDC} ): § 1.39-1.65 (m, 4H, cyclohexane),
2.04 (s, 6H, COCHl), 2.47-2.61 (t, 4H, cyclohexane gH = 4.4 Hz), 3.68 (s, 2H, CHl 3.72
(s, 2H, SCH), 4.09 (s, 4H, CBCI), 4.18-4.49 (dd, 2H,\d-ne = 4.26, dune = 4.50), 8.03 (s,
2H, NH); MS m/z (%): 514 (M, 100), 479 (62), 438 (15.8), 376 (52), 335 (719 28.7), 223
(24), 177 (27); Anal. Calcd. for 1gH24CIN;O4S,: C, 44.40; H, 4.71; N, 19.07 %. Found: C,
44.34; H, 4.87; N, 19.28 %.

General preparation of 7-chloro-hepta-2, 4, 6-trigit acid -{3-(benzylidene-hydrazinocarbonylm
ethylsulfanyl)-5-[2-(2- substituted -amino)- 4, B, 7-tetrahydro-benzo[b] thiophen- 3ylmethyl]- [2,

4] triazol-4-yl}-amide (9A-L).[32, 33, 37]

A solution of (7) (mmol) with benzaldehyde (1 mmol) was prepareddmml ethanol. To this
acidic alumina (10 g) was added. Ethanol then wap@ated in vacuos, and mixture was kept
inside the alumina bath and irradiated for 1 minhat power level of 300W. The mixture was
cooled and poured on ice. The solid thus separagedfiltered and extracted with ether. Ether
was distilled off and product thus obtained wastapized from hot ethanol.

Spectral and microanalysis data for representata@mpounds

7 - chloro-hepta - 2, 4, 6 - triynoic acid - {3 -Henzylidene - hydrazinocarbonylm ethylsulfanyl)-5-2-
(2-chloro-acetylamino)-4,5,6,7-tetrahydro-benzo[bjtiophen-3ylmethyl]-[1,2,4] triazol-4-yl}-amide
(9A)

Yield 86 %; mp decomposed around 226—228'FCNMR (300 MHz, CDC}): § 1.38-1.61 (m,
4H, cyclohexane), 2.51-2.62 (t, 4H, cyclohexane,GH 4.4 Hz), 3.76 (s, 2H, CH 3.94 (s,
2H, SCH), 4.24 (s, 2H, CBCI), 6.91-7.40 (m, 9H, ArH), 8.06 (s, 3H, NH), 8.2s, 1H,
N=CH); MS m/z (%): 656 (M 69), 615 (19), 570 (37), 532 (21), 468 (58), 829), 348 (35),
287 (100), 210 (18.4), 157 (11.4), 103 (12.3); Artadlcd. for GgH,7CloN,OsS,: C, 53.05; H,
4.14; N, 14.93 %. Found: C, 53.14; H, 4.03; N, I448

N-{3-(Benzylidene - hydrazinocarbonylmethylsulfany}-5-[2 - (2 — chloro -acetylamino)-4,5,6,7-
tetrahydro-benzo[b]thiophen-3-ylmethyl]-[1,2,4]triazol-4-yl}-benzamide (9E)

Yield 78 %; mp 182 —184 °CH NMR (300 MHz, CDC{ ): 6 1.66-1.87 (m, 4H, cyclohexane),
2.40-2.51 (t, 4H, cyclohexane @H = 4.9 Hz), 3.64 (s, 2H, CH{ 3.80 (s, 2H, SC}), 4.19 (s,
2H, CHCI), 6.78-7.54 (m, 10H, ArH), 7.8 (d, 2H, benzeng)C 7.96 (s, 3H, NH), 8.13 (s, 1H,
N=CH); MS m/z (%): 622 (M 6.9), 573 (31), 535 (3), 500 (6), 470 (13.7), 399, 348 (39),
319 (16), 287 (100), 224 (67.6), 210 (29), 157 B3 (9.8); Anal. Calcd. for gH2sCIN;O3S;:
C, 55.98; H, 4.54; N, 15.76 %. Found: C, 55.984H2; N, 15.69 %.

N - {3 - [4-Acetylamino -5 - (benzylidene-hydrazincarbonylmethylsulfanyl)-4H-[1,2,4] triazol-3-
ylmethyl]—4,5,6,7—tetrahydro—benzo[b]thiophen—2—yl]1»2—chloro—acetamide on

Yield 81 %; mp decomposed around 221-223"HCNMR (300 MHz, CDC4): 6 1.42-1.60 (m,
4H, cyclohexane), 2.03 (s, 3H, COgHl 2.44-2.60 (t, 4H, cyclohexane gH = 4.6 Hz), 3.75
(s, 2H, CH), 3.92 (s, 2H, SC}), 4.26 (s, 2H, CELCI), 6.91-7.12 (m, 5H, ArH), 8.01 (s, 3H,
NH), 8.12 (s, 1H, N=CH); MS m/z (%): 560 {M100), 525 (3.7), 474 (13.5), 432 (9), 363 (12),
322 (17), 305 (60.4), 263 (32), 231 (76), 175 (38Mal. Calcd. for G4H26CIN;OsS,: C, 51.47,

H, 4.68; N, 17.51 %. Found: C, 51.55; H, 4.49; K60 %.
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General preparation of 7-chloro-hepta-2, 4, 6-trigit acid -{3-(4- amino-5-mercapto-4H-[1, 2, 4]
triazol-3-ylmethylsulfanyl)-5-[2-(2- substituted raino)-4, 5, 6, 7-tetrahydro-benzo[b]thiophen-
3ylmethyl] - [1, 2, 4] triazol-4-yl}-amide(10A-L}32, 34, 37]

The(7) (1 mmol) was dissolved in alcoholic potassium loyéte (1 mmol) and kept for stirring.
Carbon disulphide (1.5 mmol) was added drop wiséi® solution with stirring. Thick solid
mass was obtained, to which 50 ml of absolute alcalas added. Stirring was continued for 16
h. At the end of 18 h, dry ether was added to the mixture. The preatipi(thiocarbazate)
obtained was taken immediately for the next step.

A solution of thiocarbazate (1 mmol) with hydrazimgdrate (1 mmol) was prepared in 10 ml
ethanol. To this acidic alumina (10 g) was adddtiaBol then was evaporated in vacuos, and
mixture was kept inside the alumina bath and iatedi for 5-6 min at the power level of 300W.
The mixture was cooled and poured on ice. The gblid separated was filtered, extracted with
ether, ether was distilled off and product thusaoted was crystallized from hot ethanol.

Spectral and microanalysis data for representato@mpounds

7-chloro-hepta-2,4,6-triynoic acid -{3-(4- amino-SGnercapto-4H-[1,2,4] triazol-3-ylmethylsulfanyl)-
5-[2-(2-chloro-acetylamino)-4,5,6,7-tetrahydro-beng[b]thiophen-3ylmethyl] - [1,2,4] triazol-4-yl}-
amide (10A)

Yield 72 %; mp 232—234 °CH NMR (300 MHz, CDC} ): 6 1.31-1.58 (m, 4H, cyclohexane),
2.04 (s, 2H, NH), 2.56-2.73 (t, 4H, cyclohexane gH = 4.3 Hz), 3.06 (s, 1H, SH), 3.82 (s,
2H, CH,), 4.12 (s, 2H, SC¥), 4.27 (s, 2H, CBCl), 7.14-7.41 (m, 4H, ArH), 8.1 (s, 2H, NH);
MS m/z (%): 624 (M, 82), 570 (43), 517 (31), 461 (26), 384 (31), §28.2), 247 (15), 226
(17), 126 (100); Anal. Calcd. forgH23CIoNgO,Ss: C, 44.23; H, 3.71; N, 20.18 %. Found: C,
44.12; H, 3.65; N, 20.02 %.

N-{3-(4-Amino-5-mercapto-4H-[1,2,4]triazol-3-ylmethylsulfanyl)-5-[2-(2-chloro-acetyl amino)-
4,5,6,7-tetrahydro-benzo[b]thiophen-3-ylmethyl]-[12,4]triazol-4-yl}-benzamide (10E)

Yield 80 %; mp 256—-258 °CH NMR (300 MHz, CDC} ): 6 1.43-1.72 (m, 4H, cyclohexane),
2.03 (s, 2H, NH), 2.36-2.62 (t, 4H, cyclohexane @H = 4.2 Hz), 3.03 (s, 1H, SH), 3. 86 (s, 2H,
CHy), 4.07 (s, 2H, SC¥), 4.20 (s, 2H, CBLCI), 7.06-7.62 (m, 5H, ArH), 8.08 (s, 2H, NH); MS
m/z (%): 590 (M, 100), 536 (17), 483 (22), 427 (61), 350 (14), 826.7), 247 (39), 226 (6.6),
126 (22.3), 89 (19.7); Anal. Calcd. fop4H,4CINgO,S;s: C, 46.81; H, 4.10; N, 21.36 %. Found:
C, 46.93; H, 4.19; N, 21.48 %.

N - {3 - [4 -Acetylamino -5 -(4-amino - 5- mercapte 4H - [1 ,2 ,4]triazol -3 -yl methylsulfanyl)-4H-
[1,2,4]triazol-3-ylmethyl]-4,5,6, 7-tetrahydro-benzdb]thiophen-2-yl}-2-chloro-acetamide (10I)

Yield 77 %; mp 269-271 °CH NMR (300 MHz, CDG} ): 6 1.26-1.59 (m, 4H, cyclohexane),
1.97 (s, 2H, NH), 2.08 (s, 3H, COCk), 2.52-2.71 (t, 4H, cyclohexane gH = 4.5 Hz), 3.12
(s, 1H, SH), 3.76 (s, 2H, GH 4.17 (s, 2H, SCk), 4.23 (s, 2H, CECI), 8.04 (s, 2H, NH);
MS m/z (%): 528 (M, 56.3), 474 (52), 421(100), 365 (10), 288 (48)6 2@3), 219 (8.1), 83
(72.3); Anal. Calcd. for ¢H2.CINgO,S;: C, 40.94; H, 4.20; N, 23.87 %. Found: C, 40.85; H
4.07; N, 23.98 %.
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Cyclin-Dependent Kinase 5/p25 inhibiting Activity

Kinase inhibit ion was measured by use of scinidla proximity assays (SPA10]. Enzyme
activities were assayed as the incorporation oP[38m the gamma phosphate of [33P] ATP
(Amersham, cat. no. AH-9968) into biotinylated peptsubstrate PKTPKKAKKL. Reactions
were carried out in a buffer containing 50mM TriSHpH 8.0; 10mM MgGJ, 0.1mM NaVOy,,
and 1mM DTT. The final concentration of ATP was M (final specific radioactivity of
4uCi/nmol), and the final concentration of substratas 0.75uM. Reactions, initiated by the
addition of cdk5 and activator protein p25, wergied out at room temperature for 60 minutes.
Reactions were stopped by addition of 0.6 volumdudfer containing (final concentrations):
2.5mM EDTA, 0.05% Triton-X 100, 100uM ATP, and 1.8%/mL streptavidin coated SPA
beads (Amersham cat. no. RPNQO0007). Radioactigspe@ated with the beads was quantified
by scintillation counting. We have also done cyxatity analysis of the above-synthesized
compounds, using neutral red uptake by using Vef®@3 cell line [38] at various
concentrations (6.25-50 pg/mL), none of them wewend toxic. Hence the activities of the
above-synthesized compounds were not due to cybtitprf compounds.

RESULTS AND DISCUSSION

Scheme 1: Synthesis of lead compound/s 3.
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CompounddlA-D, 2A-D, 3A-L, 4A-L, 5A-L, 6A-L, 7A-L, 8AA-8AJ, 8A-8Z, 9A-L and 10A-

L were synthesized using reported methods.[6, 1016-29] Compound4A-D was converted
to thiocarbazate salts by treatment with carbonlgigsde and potassium hydroxide, which on
treatment with hydrazine hydrate gawA-D. Compounds2A-D when treated with 4-
chlorobenzoyl chloride at 0 °C to yieBh-L (Scheme 1). The transformed compoun@#-L on
treatment with diiodomethane in the presence aingtralkali i.e. sodium hydroxide gadé\-L
(Scheme 2)Title compoundsBA-L were treated with chloroacetonitrile, which on malization
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with sodium carbonate gave a precipitates of comgeGA-L (Scheme 3).Compounds3A-L,
when treated with methyl bromoacetate in basic itmmd produced 6A-L. Chemical
transformation 06A-L to 7A-L was achieved by treatment it with hydrazine hyd(&&heme
4). While compounds’A-L, on treatment with appropriate acid chlorides, fsined 8A-L.
Schiff bases, the condensation products98fL, were synthesized by treatingA-L with
benzaldehyde and confirmed by absence of tripldiidfof hydrate. CompoundgA-L were
converted to thiocarbazate saltg treatment with carbon disulphide and potassium dwide,
which on treatment with hydrazine hydrate gal@A-L (Scheme 5).The NMR spectra
confirmed formation of triazole derivative from hgdide, which shows presence of sulfhydryl
proton at3.1.

Scheme 2: Synthesis of Bis derivatives 4.
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Scheme 3: Synthesis of cyano analogs 5.
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Scheme 4: Synthesis of hydrazides 7.
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Scheme 5: Synthesis of triazole-amides 8, Schiffses 9 and Triazolos-triazole 10.
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Cyclic-Dependent Kinase 5/p25 inhibiting activity

Kinase inhibition was measured by use of scintdlaproximity assays (SPA). The results of the
assays are reported Trables 1, 2, 3and4. During the preliminary screening compou2@l has
emerged as hit cdk5/p25 (IC50 = 043 + 02 nM), vgtlod potency and more opportunities for
chemical transformation for the optimization. Tegtof 2A against other cdk's revealed tR#t
was essentially equipotent at inhibiting cdk2/aydh (IC50 = 52 + 5 nM), a cancer target. Thus
with an objective to improve cdk5 potency and mimencdk2 activity, certain chemical
modification have been performed. Variation of aengide chain oA with MAOS allowed us
to rapidly explore the first arm of the parmacomghoks a first step towards lead optimization
amino group was protected to the corresponding ocomgs 3A-L however, all of these
modifications were resulted in a substantial dexgea activity. The next structural modification
made was a dimeric product4f-L but these changes were also resulted in a suladtiass of
biological activity.

s-Alkylation with acetonitrile provided the firsmalogs 5A and 51 that demonstrated with
excellent activity, while others exhibited modera&te poor activity. Thus it was decided to
modify the structure as SH group. In order to oérthe sulfhydryl component, compounds
6A-L were synthesized and investigated, which revelakesi of activity. A further modification
of compound$A-L produced compoundBA-L. The results of the cdk5/p25 inhibitory activity
are quite interesting because f@u-D, of these compounds have shown impressive pegenta
of inhibition. Compound§A-L were selected for further studies as it has a draao group,
which opened an area for further modification & ffoint. Compound8A-AJ was obtained by
treatment with acid chlorides which ultimately slemlv decreased activity. Furthermore,
compound<A-L were converted to Schiff bases with benzaldehyde,c investigatiorQA-E
have shown promising activity while other remaimnsatctive. Compound$0 A-L were found to
be inactive.
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Attention was then turned to optimization of @&-E in order to gain the selectivity over cdk2.
On comparing9E afforded improved cdk5 potency that is >17.5 -feédectivity versus cdk2.
The compoun®A was equally selective versus cdk2 and had sliginigroved cdk5 IC50.
Other derivatives were had noticeably decreasefl adkvity.

SAR of cdk5/p25 inhibitory screening
Table 1: cdk5 ICsq values of the compound 1A-5L.

Sr. 2Cdk5 sr. aCdk5
No, Rt R2 R3 1coM)  No T R2 R3 1Ca(mM)
1A NHCOCH.CI - - 247 + 37 4C NHCOGHs -4 - 627 + 39
CICH,
1B NHCOCH, - - 346 + 41 4p NHCHLCHCOO  -4- 164 + 11
H CICH,
1C  NHCOGH: ) . 373439 4E NHCOCHC|I  -CHe -  669+42
1D mHCHZoHZcoo - . 397+35 4F NHCOCH, CHs -  646+83
2A NHCOCHCI - . 043+02 4G NHCOGHs CHs - 695+ 47
2B NHCOCH ) . 386+85  4H HHCHZcH"-‘COO CHs - 577438
2C  NHCOGH: ) . 621423 4 NHCOCHCl  -CH, -  849+85
2D HHCHZoHZcoo - - 26831 4) NHCOCH, -CH; - 839+56
3A NHCOCHCI élc L, - 343¥12 4K NHCOGH, CH, - 76681
6l 14
38 NHCOCH, -4 . 460%71 g NHCHLCHCOO o 734436
CICH, H
-4- -4-
3C NHCOGH: Seq, - 1ssel 5A NHCOCHCI S, - 058212
NHCH,CH,COO  -4- 4-
3D o, - 45743 58 NHCOCH ARG
3E NHCOCHCI  -GHs -  751+74  5C NHCOGHs élc L - 55172
6! 14
3F NHCOCH, CHs - 572463  s5p NHCHCH.COO -4- L 422412
H CICH,
3G NHCOGHs CHs - 8914112 SE NHCOCHCI  -CHe -  657+64
3H HHCHZoHZcoo CHs - 674+67 5F NHCOCH; CHs - 39361
3l NHCOCHCI  -CH; -  689%82  5G NHCOGH: CHs - 48678
3J NHCOCH CH, - 584+47  5H HHCHZcH"-‘COO CHs - 4874+86
3K NHCOGH: CH, - 61846 5| NHCOCHCI  -CHs -  061+06
3L HHCHZcHZcoo CHy -  433%24 5] NHCOCH CH, -  458+84
4A  NHCOCHCI éc L - 34022 5K NHCOGH, CH, - 564+64
6l 14
4B NHCOCH, -4 . 367+21 5. NHCHLCHCOO o~ © 641174
CICH, H
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Table 2: cdk5 ICsy values of the compound 6A-8Z.

< 3Cdks < 3Cdkb
o R1 R2 R3  ICk o R1 R2 R3  ICs
) (nM) ) (nM)
- 443 * NHCH,CH,COO 476 *

6A NHCOCHCI oy - 1o 8AF 1) CHy  CoHs g
4 389 + CH,C 452+

6B NHCOCH MR o 8AG NHCOCHCI ~ -CH, | o
4 203 + CH,C 474+

6C NHCOGH: de, o 8AH NHCOCH cH )
NHCH,CH,COO  -4- ] 541 + ] CH,C 358+

6D |\ caHs - 8AI  NHCOGHs CHy | >
6E NHCOCHCI  -CHe - 681 + gay NHCHCHCOO .~ CHC 265%

47 H | 38
578 + 4- 641 +

6F NHCOCH, CHs - ) 8B NHCOCH e, Mg
353 + 4- 318 +

6G NHCOGHs CHs - > 8C NHCOGH; e, CHe 30
NHCH,CH,CO0 ] 641 + NHCH,CH,COO  -4- ] 352 +

6H CeHs 119 80 cicH, M og
695 + 4- 617 +

6l NHCOCHCI  -CHy - o BE NHCOCHC i -CeHs o
389 + 4- 525 +

6J NHCOCH; CHy - o 8F NHCOCH e, s a7
567 + 4- 483 +

6K NHCOGHs CHy - oo 8G NHCOGHs e, G ap
NHCH,CH,COO 733 NHCH,CH,COO  -4- 271 +

6L CHs - 137 8H H ClCeH, s 17
-a- 039 + 4- CH,C 229+

7A NHCOCHCI o - > 81 NHCOCHCI oy | o
2 064 + 4- CH,C 260 +

7B NHCOCH oo, > 8J NHCOCH, e, | o
4 236 + 4- CH,C 340 +

7C  NHCOGHs o, o 8K NHCOGHs e, | o
5 NHCHCH,COO -4- ] 201 + g NHCHCH,COO -4- CH,C 185+

H CICH, 31 H CICH, | 39
7E NHCOCHCI  -CHs - gi” 8M NHCOCHCI  -CGHs  -CH giOi
7F  NHCOCH, CHs - 411321' 8N NHCOCH, CHe  -CHs 2281
7G NHCOGHs CHs - gg“ 80 NHCOGHs CHs  -CHs g?“
NHCH,CH,COO 455 + NHCH,CH,COO 467 +

TH N CHs - o g | CHs  CHy o
7 NHCOCHCI  -CHy - 06101  8Q NHCOCHCI — -GHs  -CiHs g9
7] NHCOCH, CHy - gggi 8R NHCOCH, CHs  -CeHs jéSi
7K NHCOGHs CHy - ;?01' 8S NHCOGHs CHe  -CeHs ‘;gﬁ
- EHCHZCHZCOO o - 229211 - HHCHZCHZCOO e e ggu
8A NHCOCHCl  -4- CH, 468+ 8U NHCOCHClI  -CHs CHC 532+
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CICH, 64 | 57
8AA NHCOGH, CH,  -CH 239 * 8V NHCOCH; “CeHs ICH2C 323 *
8AB HHCHZoHZcoo CH,  -ChHs 226 * 8W NHCOGHs “CeHs ICHzc 537 *
8AC NHCOCHCI CH;  -GeHs 223 + 8x HHCH2CH2000 “CeHs ICHzc 222 *
8AD NHCOCH, CHs  -CeHs 226 * 8Y NHCOCHCI CH;  -CHs 224 *
8AE NHCOGHs CH  GoHs o 82 NHCOCH, CH  CHy oo*
Table 3: cdk5 ICsq values of the compound 9A-10L.
Sr. 3Cdk5 3 3Cdks
No. R1 R2 R3 IC50(NM) No. R1 R2 R3 IC50(NM)
e - 2860 +
OA NHCOCHCI (o -  035:01 10A NHCOCHCI G - 1y
2 -4- 6380 +
9B NHCOCH, e, - 218476 10B NHCOCH CcHe - 104
-4- 4- 3280 +
9C NHCOGHs o, - 24723 10C NHCOGH coH, T 217
NHCH,CH,COO  -4- ] NHCH,CH,COO  -4- 58502
0 4y CICH, 25837 10D CICH, 158
9E NHCOCHCI  -GHs -  032%1 10E NHCOCHCI  GHs - o,00*
6437 +
9F NHCOCH; CHs -  385+28  10F NHCOCH, CHs = g9
9G NHCOGHs CHs - 435452  10G NHCOGHs CHs - ‘11537 *
oy NHCHCHCOO . ,o. o 4 NHCHCHCOO . 4985%
H H 146
4035 +
9l NHCOCHCI ~ -CH; - 33648 10l NHCOCHCI ~ -CH; - oo
5146 +
9J NHCOCH, CH, - 453+75  10J NHCOCH CHy - a0
6142 +
9K NHCOGHs CH, -  467+44 10K NHCOGH, CH - o
ol NHCHCHCOO | gcoeicr 1o NHCHCHCOO o 6212%
H H 251
a: Inhibitory concentration
Table 4: Selectivity ratio of most active compounds
a a,
Compound Cdk5 1Cso Cdk2 1Cso Select k2/k5
(nm) (nm)
2A 43+2 52+5 12
5A 58 + 12 1136 + 154 19.6
51 61+6 1319 + 89 21.6
7A 39+2 799 + 58 20.5
7B 64 +2 587 + 48 9.2
7E 37+1 487 + 68 13.2
71 61+ 1 5986 + 132 98.1
9A 35+1 48+7 1.4
oF 32+1 560 + 21 175
a: Inhibitory concentration
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CONCLUSION

In conclusion, a novel series of clubbed triaztihybphene derivatives that inhibit cdk5/p25 has
been discovered. It was found that the potench@fstreening h2A could be enhanced first by
structural transformation to a 2-position of thiepk core and amino and sulfhydryl groups in
triazole core and subsequently by the introductiddnappropriate constituents on both the
heterocyclic rings leading to the most promisingnpounds9A and 9E. Finally it can be
concluded that an ideal cdk5/p25 inhibitor with mial toxicity and potential activity can be
designed using above said compounds as lead megectihe said inhibitor can be synthesized
using MAOS so as to get the benefits of this nosehnique.
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