© 2001 American Chemical Society, J. Med. Chem., Hutchinson jm011025r Supporting Info Page 1

(S)-{5-tert-Butoxycarbonylamino-5-[4-(benzothiazol-2-yl)-phenylcarbamoyl}-

pentyl}-carbamic acid fert-butyl ester (4a): from 1la, yield 83%; mp 153-156 °C;
IR 3339 (NH), 1688 (C=0) cm™; 'H NMR (CDCl;) & 9.18 (1H, brs, NH), 7.96 (3H,
m, H-3’, H-5°, H-7), 7.78 (1H, d, J 8.0 Hz, H-4), 7.65 (2H, d, J 8.5 Hz, H-2’, H-6"),
7.44 (1H, dt, J 1.0, 8.0 Hz, H-5), 7.32 (1H, dt, J 1.0, 8.0 Hz, H-6), 5.51 (1H,d, J 7.0
Hz, NH), 4.74 (1H, m, CH), 432 (1H, m, NH), 3.15 (2H, m, CH,), 2.05-1.20 (6H,
m, 3xCH,), 1.47 (%94, s, ‘Bu), 1.45 (9H, s, ‘Bu); MS (CI) m/z 555 (M+1); Anal.

(C29H33N40sS) C, H, N.

(S)-{5-tert-Butoxycarbonylamino-5-[4-(benzothiazol-2-yl)-2-methy}-

phenylcarbamoyl]-pentyl}-carbamic acid tert-butyl ester (4b): from 1b, yield
40%; mp 145-147 °C; IR 3343 (NH), 1688 (C=0) cm'; 'H NMR (DMSO-d;) &
9.44 (1H, brs, NH), 8.16 (IH,'d, J 7.5 Hz, H-4), 8.06 (1H, d, J 7.5 Hz, H-7), '7.98
(1H, d, J 1.6 Hz, H-2"), 7.90 (1H, dd, J 8.0, 1.6 Hz, H-6"), 7.74 (1H, d, J 8.0 Hz, H-
5%), 7.54 (2H, m, H-5, H-6), 7.15 (1H, d, J 6.8 Hz, NH), 6.84 (1H, t, J 6.5 Hz, NH),
4.14 (1H, m, CH), 2.93 (2H, m, CH,), 2.37 (3H, s, CH3), 2.08-1.39 (6H, m, 3xCH,),
1.49 (9H, s, 'Bu), 1.46 (9H, s, ‘Bu); MS (CI) m/z 569 (M+1); Anal. (C39HsoN,OsS)

C, H,N.

(S)-{S-tert-Butoxycarbonylamino—S—[4-(benzothiazol—Z-yl)—Z-chloro-

phenylcarbamoyl]-pentyl}-c_arbamic acid fert-butyl ester (4¢): from lec, yield
67%; mp 151 °C; IR 3343 (NH), 1694 (C=0), 1680 (C=0) cm”; 'H NMR (CDCl;)
8 8.87 (1H, brs, NH), 8.61 (1H, d, J 8.8 Hz, H-4), 8.21 (1H, d, J 2.0 Hz, H-2), 8.07
(11, 4, J 7.9 Hz, H-7), 7.93 (2H, m, H-6’, H-5"), 7.52-7.41 (2H, m, H-5, H-6), 5.44

(1H, brs, NH), 4.65 (1H, m, CH), 4.28 (1H, brs, NH), 3.17 (2H, m, CHy), 2.13-1.20
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(6H, m, 3xCHy), 1.50 (9H, s, ‘Bu), 1.47 (9H, s, 'Bu); MS (AP) m/z 589 (M+1); Anal.

(CaH37N,05SCH C, H, N.

(S)- {5—tert-Butoxycarbonylamino-S—[4;(5-fluoro—benmthiazol-Z-yl)—Z-methyl—
phenylcarbamoyl]-pentyl}-carbamic acid zert-butyl ester (4d): from 14, yield
69%; mp 161-162 °C; IR 3339 (NH), 1691, 1685 (C=0) cm’; 'TH NMR (DMSO-
ds) §9.44 (1H, brs, NH), 8.19 (1H, dd, J 5.5, 9.0 Hz, H-7), 7.94 (1H, d, /2.5 Hz, H-
2%), 7.92-7.89 (2H, m, H-4, H-6"), 7.75 (1H, d, / 8.5 Hz, H-5%),7.39 (1H, dt, J 2.8,
9.0 Hz, H-6), 7.14 (1H, d, J 8.0 Hz, NH), 6.83 (1H, t, J 5.5 Hz, NH), 4.15 (1H, m,
CH), 2.93 (2H, m, CHy), 2.35 (3H, s, CH;), 1.65 (2H, m, CH,), 1.42 (9H, s, ‘Bu),

1.38 (4H, m, CH,CH,); MS (CT) m/z 587.2 (M+1); Anal (C30H39N+OsSF) C, H, N.

(S)-{S-tert-Butoxycarbonylamino-S-[4-(6-fluoerenzothiazol—Z-yl)—Z-methyl-

phenylcarbamoyl]-pentyl}-carbamic acid tert-butyl ester (4e): from 1le, yield
92%; mp 157-160 °C; IR 3364 (NH), 1687, 1680 (C=0) em™; 'H NMR (DMSO-
dg) 8 9.43 (1H, brs, NH), 8.11-8.04 (2H, m, H-4, H-7), 7.95 (1H, d, J 1.8 Hz, H-2%),
7.89 (1H, dd, J 1.75, 8.3 Hz, H-6"), 7.73 (1H, d, / 8.3 Hz, H-5’), 7.43 (1H, dt, J25,
9 Hz, H-5), 7.13 (1H, d, J 7.5 Hz, NH), 6.84 (1H, t, J 5.8 Hz, NH), 4.06 (1H, m,
CH), 2.93 (2H, m, CHy), 2.34 (3H, s, CH;j), 1.64 (2H, m, CHy), 1.50-1.31 (22H, m,

CH,CH,, 2 x 'Bu); MS (CI) m/z 587.2 (M+1); Anal (C3H3sN;OsSF) C, H, N.

(S)—{5—tert-Butoxycarbonylamino-S—[4-(5,6-diﬂuoro—benzothiazol—Z-yl)—Z-methyl-
phenylcarbamoyl]-pentyl}-carbamic acid zerz-butyl ester (4f): from 1f, yield 65%;
mp 175-177 °C; IR 3362 (NH), 1687, 1675 (C=0) cm’”; '"H NMR (DMSO-dy) 8 9.44

(1H, brs, NH), 8.35 (1H, dd, J 8.0, 10.3 Hz, H-7), 8.16 (1H, dd, J 7.25, 11.0 Hz, H-
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4), 7.95 (1H, d, J 2.5 Hz, H-2"), 7.90 (1H, dd, J2.5, 8.5 Hz, H-6"),7.75 (1H,d, J 8.5
Hz, H-5°),7.15 (1H, d, J 7.3 Hz, NH), 6.82 (1H, t, J 5.5 Hz, NH), 4.14 (1H, m, CH),
2.93 (2H, m, CH,), 2.34 (3H, s, CH), 1.67 (2H, m, CHy), 1.42-1.17 (22H, m,

CH,CH,, 2 x 'Bu); MS (CI) m/z 605.0 (M+1); Anal (CsoHssNsOsSF2) C, H, N.

(S)-{1-[4-(Benmthiaml—2-yl)—phenylcarbamoyl]-ethyl}-carbamic acid tert-butyl
ester (5a): from 1a, yield 90%; mp 198-199 °C; IR 3345, 3344 (NH), 1674 (C=0),
1672 (C=0), 1591 cm™; 'H NMR (CDCl) & 8.99 (1H, brs, NH), 8.02 (1H, d, /7.8
Hz, H-7), 8.00 (2H, d, J 8.8 Hz, H-3’, H-5), 7.83 (1H, d, J 7.8 Hz, H-4), 7.65 (2H,
d, J 8.8 Hz, H-2’, H-6"), 7.46 (1H, dt, / 1.3, 7.8 Hz, H-5), 7.36 (1H, dt, / 1.0, 7.8 Hz,
H-6), 5.14 (1H, d, J 7.0 Hz, NH), 4.35 (1H, m, CH), 1.50 (94, s, ‘Bu), 1.42 (3H, s,

CH;); MS (CI) m/z 398 (M+1); Anal. (C21Hy3N3058) C, H, N.

(S)-{1-[4-(Benmthiazol—2-yl)—2-methylphenylcarbamoyl]-ethyl}-carbamic ’acid
tert-butyl ester (5b): from 1b, yield 40%; mp 152-153 °C; IR 3341 (NH), 1678
(C=0), 1584 cm”; 'H NMR (DMSO-ds) 8 9.42 (1H, brs, NH), 8.15 (1H, d, J 8.0
Hz, H-4), 8.06 (1H, d, J 8.0 Hz, H-7), 797 (1H,d, J 1.8 Hz, H-2), 791 (2H, dd, J
1.8, 8.0 Hz, H-6"), 7.79 (1H, d, J 8.0 Hz, H-5), 7.54 (2H, m, H-5, H-6), 7.25 (1H, 4,
J 7.3 Hz, NH), 4.23 (1H, m, CH), 2.35 (3H, s, CH;), 1.42 (9H, s, ‘Bu), 1.39 (3H, d, J

7.0 Hz, CH;); MS (CI) m/z 412 (M+1); Anal. (C2HpsN3038) C, H, N.

(S)-{l-[4-(Benzothiaml-z-yl)-z-chlorophenylcarbamoyl]-ethyl}-carbamic acid
tert-butyl ester (5c): from lc, yield 71%; mp 144-146 °C; IR 3432, 3341 (NH),
1699 (C=0), 1678 (C=0) cm™; 'H NMR (CDCl) & 8.92 (1H, brs, NH), 8.59 (1H, d,

J 8.8 Hz, H-4), 8.19 (1H, d, J 2.0 Hz, H-2), 8.06 (1H, d, 7 8.8 Hz, H-7), 7.91 (2H,
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m, H-5°, H-6°), 7.51 (1H, dt, J 1.5, 8.8 Hz, H-5), 7.40 (1H, dt, J 1.3, 8.8 Hz, H-6),
5.05 (1H, d, J 7.0 Hz, NH), 4.42 (1H, m, CH), 1.53 (3H, s, CHy), 1.50 O, s, ‘Bu);

MS (AP) m/z 432 (M+1); Anal. (C2]H22N303SC1) C, H, N.

(S)-{l-[4-(S-Fluoro-benzothiazol-2-yl)-2-methylphenylcarbamoyl]-ethyl}- :
carbamic acid tert-butyl ester (5d): from 1d, yield 72%; mp 182-184 °C; IR 3342
(NH), 1678, 1674 (C=0) cm’'; "H NMR (DMSO-d) 8 9.42.(1H, brs, NH), 8.18 (1H,
dd, J5.5,9.0 Hz, H-7), 7.97 (1H, d, J 2.5 Hz, H-2"), 7.89 (2H, m, H-4, H-6"), 7.77
(1H, d, J 8.3 Hz, H-5), 7.37 (1H; dt, J 2.5, 9.0 Hz, H-6), 7.25 (1H, d,J 7.3 Hz, NH),
4.23 (1H, m, CH), 2.34 (1H, s, CHj), 1.42 (9H, s, ‘Bu), 1.33 (3H, d,/ 7.0 Hz, CH);

MS (CT) m/z 430.5 (M+1); Anal. (Co2Hp4N305SF) C, H, N.

(S)-{1-[4—(6-Fluoro-benzothiaml—Z-yl)—Z-methylphenylcarbamoyl]-ethyl}-

carbamic acid tert-butyl ester (Se): from le, yield 79%; mp 188-190 °C; IR 3344
(NH), 1688, 1674 (C=0) cm™; 'H NMR (DMSO-ds) 8 9.42 (1H, brs, NH), 8.11 (2H,
m, H-4, H-7), 7.96 (1H, d, J 2.5 Hz, H-2"), 7.93 (1H, dd, J 2.5, 8.5 Hz, H-6"), 7.76
(1H, d, J 8.5 Hz, H-5"), 7.45 (1H, dt, 2.8, 8.5 Hz, H-5), 7.32 (1H, d, / 5.0 Hz, NH),
423 (1H, m, CH), 2.35 (1H, s, CH;), 1.42 (9H, s, ‘Bu), 1.32 (3H, d, J 7.25 Hz, CHs);

MS (CI) m/z 430.5 (M+1); Anal. (CoHaeN3O3SF) C, H, N,

(S)-{1-[4—(5,6-Diﬂuoro-benzothiazol-2-yl)-2-ﬁethylphenylcarbamoyl]-ethyl}-

carbamic acid fert-butyl ester (5f): from 1f, yield 61%; mp 190-192°C; IR 3333,
3259 (NH), 1685, 1670 (C=0) cem’; 'TH NMR (DMSO-ds) 8 9.41 (1H, brs, NH),
8.35 (1H, dd, J 8.0, 10.5 Hz, H-7), 8.20 (1H, dd, J 7.5, 11.3 Hz, H-4),7.95 (1H,d, J

2.0 Hz, H-2"), 7.90 (1H, dd, J 2.0, 8.5 Hz, H-6"), 7.77 (1H, d, J 83 Hz, H-5), 7.24
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(1H, d, J 6.8 Hz, NH), 4.24 (1H, m, CH), 2.34 (1H, s, CH;), 1.42 (9H, s, ‘Bu), 1.20

(3H, d, J 7.0 Hz, CH3); MS (CI) m/z 447.8 (M+1); Anal. (C52H23N3038F;) C, H, N.

(S)-2,6-Diaminohexanoic acid [4-(benzothiazol-2-yl)-phenyllamide (6a): from 4a,
yield 91%; mp 296-298 °C; IR 3428, 3042 (NH), 1686 (C=0), 1603 em™; '"H NMR
(DMSO-ds) & 11.68 (1H, s, NH), 8.62 (3H, brs, NH;3"), 8.17-7.92 (9H, m, H-4, H-7,
H-2’, H-3°, H-5°, H-6’, NH3"), 7.56-7.41 (2H, m, H-5, H-6), 4.20.(1H, m, CH), 2.75
(2H, m, CH;), 1.90 2H, m, CH;), 1.63 (2H, m, CH,), 1.44 (2H, m, CH,); MS (AP)

m/z 355 (M+1); Anal. (C1oH,,N,08.2HC)) C, H, N,

(S)-2,6-Diaminchexanoic acid [4-(benzothiazol-2-yl)-2-methylphenyllamide (6b):
from 4b, yield 98%; mp 290-293 °C; IR 3337 (NH), 1701 (C=0) cm"; 'H NMR
(DMSO-dg) & 10.59 (1H, s, NH), 8.61 (3H, brs, NH;"), 8.20-7.90 (5H, m, H-4, H-7,
NH,", 7.97 (1H, d, J 2.0 Hz, H-2"), 7.93 (1H, dd, J 2.0, 7.5 Hz, H-6"), 7.68 (1H, d,
J 7.5 Hz, H-5%), 7.57-7.40 (2H, m, H-5, H-6), 4.29 (1H, m, CH), 2.79 (2H, m, CH,),
2.41 (3H, s, CHs), 1.93 (2H, m, CHy), 1.67 (2H, m, CH,), 1.53 (2H, m, CH,); MS

(AP) m/z 369 (M+1); Anal. (C2oHy4N,08.2HCI) C, H, N.

(S)-2,6-Diamino-hexanoic acid [4-(benzothiazol-2-yl)-2-chlorophenyl]-amide (6¢):
from 4c¢, yield 95%; mp 278-279 °C; IR 3432 (NH), 1709 (C=0) cm’; 'H NMR
(DMSO-dg) 5 10.65 (1H, s, NH), 8.53 (3H, brs, NH; "), 8.22-8.07 (7H, m, H-4, H-7,
H-6°, H-2’, NH;"), 7.92 (1H, d, J 8.5 Hz, H-5"), 7.58 (1H, dt, J 1.5, 7.6 Hz, H-5),
7.49 (1H, dt, J 1.3, 7.6 Hz, H-6), 427 (1H, m, CH), 2.84 (2H, m, CHy), 1.95 (2H,
m, CH,), 1.66 (2H, m, CH,), 1.53 (2H, m, CH,); MS (AP) m/z 389 (M+1), Anal

(C1sHyN,OSCL2HC]) C, H, N.
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(S)-2,6-Diaminohexanoic acid [4-(6-fluoro-benzothiazol-2-y1)-2-
methylphenyljamide (6e): from 4e, yield 97%; mp 298-303 °C; IR 3423 (NH);
1699 (C=0) cm’’; 'H NMR (DMSO-ds) 5 10.40 (1H, brs, NH), 8.59 (3H, brs, NH;*
), 8.30-8.05 (SH, m, H-4, H-7, NH;"), 7.98 (1H, d, J 2.5 Hz, H-2"), 791 (1H, dd, J
2.5, 8.5 Hz, H-6"), 7.70 (1H, d, J 8.5 Hz, H-5"), 7.44 (1H, dt, J 2.5, 8.0 Hz, H-5),
429 (1H, m,‘_CH), 2.80 (2H, m, CHy), 2.38 (3H, s, CHj), 2.10-1.32 (6H, m,

CH,CH,CH,); MS (CI) m/z 387.2 (M+1); Anal. (C20H23N4OSF.2HCH C, H, N.

(S)-2,6-Diaminohexanoic acid [4-(5,6—difluoro-benz0thiazol-2-yl)-2-
methylphenyl]-amide (6f): from 4f, yield 74%; mp 278-281 °C; IR 3423 (NH),
1699 (C=0) em’; '"H NMR (DMSO-dg) 59.82 (1H, brs, NH), 8.38 (1H, dd, J 80,
10.0 Hz, H-7), 8.23 (1H, dd, J 7.5, 10.0 Hz, H-4), 8.21 (6H, brs, 2 x NH;"), 8.01
(1H, d, J 2.0 Hz, H-2"), 7.97 (1H, dd, J 2.0, 8.3 Hz, H-6), 7.25 (14, d, J 8.3 Hz,. H—_
5), 4.23 (1H, m, CH), 2.80 (2H, m, CHy), 2.38 (3H, s, CHs), 1.90 (2H, m, CHy),
165-138 (4H, m, CHCHy);, MS (CI) m~Z 4047 (M+1); Anal

(C2oHp2N,OSF,.2HCl) C, H, N.

(S)-2-Amin0—N-[4-(benzothiaml—;-yl)-phenyl]-propionamide (7a): from 5a, yield .
95%; mp 258-259 °C;‘[R 3374 (NH), 1698 (C=0), 1603 cm’’; "H NMR (DMSO-
ds) 5 11.56 (1H, s, NH), 8.56 (3H, brs, NH;"), 8.01 (6H, m, H-4, H-7, H-2°, H-3’,
H-5°, H-6"), 7.52 (1H, dt, J 1.3, 7.7 Hz, H-5), 7.42 (1H, dt, J 1.3,7.7 Hz, H-6), 4.21
(1H, m, CH), 1.52 (3H, d, J 7.5 Hz, CH;); MS.A(AP) m/z 298 (M+1), Anal

(C1sHysN;OS HCI) C, H, N.
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(S)-2-Amino-N-[4-(benzothiazol-2-yl)-2-methylphenyl]-propionamide (7b): from
Sb, yield 87%; mp 272-274 °C; IR 3424 (NH), 1701 (C=0) cm™; 'H NMR
(DMSO-ds) 8 10.39 (1H, s, NH), 8.49 (3H, brs, NH;"), 8.16 (1H, d, J 7.5 Hz, H-4),
8.01 (1H, d, J 7.5 Hz, H-7), 8.05 (1H, d, J 1.5 Hz, H-2’), 8.01 (1H, dd, J 1.5, 7.5 Hz,
H-6"), 7.68 (1H, d, J 7.6 Hz, H-5"), 7.56 (1H, dt, J 2.5, 7.5 Hz, H-5), 7.47 (1H, dt, J -
2.5, 7.5 Hz, H-6), 4.29 (1H, m, CH), 2.39 (3H, s, CHs), 1.55 3H, 4, J7.5 Hz, CHs);

MS (AP) m/z 312 (M+1); Anal. (C;7H;7N;0S.HCI) C, H, N:

(S)-2-Amino—N-[4—(benzothiaml—2—yl)—2-chlorophenyl]-propionamideA (7¢): from
'S¢, yield 92%; mp 240-243 °C; IR 3418 (NH), 1701 (C=0) cm™; 'H NMR
(DMSO-ds) 5 10.56 (1H, s, NH), 8.53 (3H, brs, NH3"), 8.13 (4H, m, H-4, H-7, H-2’,
H-6"), 7.91 (1H, d, J 8.5 Hz, H-5"), 7.53 (2H, m, H-5, H-6), 432 (1H, m, CH), 1.54
(3H, d, J 7.5 Hz, CH;); MS (AP) m/z 332 (M+1); Anal. (C;sH1sN;OSCLHCI) C, H,

N.

(S)-2-Amino—N-[4-(6-fluoro—benmthiazol—Z-yl)—Z-methylphenyl]-propionamide

(7e): from Se, yield 96%; mp 282-285 °C; IR 3410 (NH), 1701 (C=0) em’; 'H
NMR (DMSO-ds) & 10.40 (1H, brs, NH), 8.48 (3H, brs, NH;"), 8.12-8.05 (2H, m,
H-4, H-7), 7.98 (1H, d, J 2.0 Hz, H-2"), 7.93 (1H, dd, J 2.0, 8.5 Hz, H-67), 7.68 (1H,
d, J 8.5 Hz, H-5%), 7.43 (1H, dt, J 2.5, 9.0 Hz, H-5), 429 (1H, q, J 6.8 Hz, CH), 2.39
(1H, s, CH;), 1.54 (3H, d, J 7.0 Hz, CH;). MS (CI) m/z 330.3 (M+1); Anal.

(C17H eN;OSF.HCI) C, H, N.

(S)-2-Amino—N—[4-(5,6-difluoro—benmthiazol—Z-yl)-z-methylphenyl]—propionamide
(1): from Sf, yield 96%; mp 268-270 °C; IR 3405 (NH), 1791 (C=0) em™; 'H

NMR (DMSO-ds) 3 10.31 (1H, brs, NH), 8.42 (3H, brs, NH;" ), 8.36 (1H, dd, / 7.5,
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10.0 Hz, H-7), 8.24 (1H, dd, J 7.5, 10.0 Hz, H-4), 7.99 (1H, d, J 2.5 Hz, H-2"), 7.96
(1H, dd, J 2.5, 7.5 Hz, H-6°), 7.70 (1H, d, J 7.5 Hz, H-5), 4.30 (1H, m, CH), 2.36
(3H, s, CHs), 1.54 (3H, d, J 7.5 Hz, CH;); MS (CI) m/z 348.0 (M+1); Anal

(C17H;sN;0SF,.HCl) C, H, N.




