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Figure 1  Process for bicarbonate anion formation from carbon
dioxide catalyzed by carbonic anhydrase
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Figure 2 Diagram of X-ray crystallography of carbonic anhy-

drase Il
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Table 1 Physico-chemical property and activity of cyclosulfonylothiophene compounds
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Compd. Solubility LogP (pH 7.4) Al : ,CA-“
(config.) : R /mg-mL? n-octanol/buffer P, ICs binding constant
10¥ mol-L* K;10%mol - L*
3 0 4=0 0.07 5.5 8.6 0.85 0.363
4 0 4-OH 0.64 4.8 9.4 3.0 2.8
5 2 4-OH 125 0.45 8.35 1.3 0.84
5(R) 2 4-OH 6.3 0.42 8.35 2.2 1.54
5(S) 2 4-OH 6.4 0.42 8.3 0.75 0.67
6 2 4=0 0.27 0.92 7.92 0.5 -
7 1 4-OH 12.0 0.12 8.68 10.0 10.4
8 2 4-H 0.56 0.69 8.35 0.45 0.33
9 2 5-OH 8.2 0.36 8.6 1.0 0.711
10 0 7=0 0.08 8.1 8.45 0.35 0.115
11 0 7-OH 14 3.0 9.0 2.3 1.42
12 2 7-OH 15.0 0.26 8.34 4.0 3.05
13 2 7=0 0.06 0.63 7.32 2.2 1.41
14 1 7-OH 7.2 0.098 8.82 25 30.9
15 2 6-OH 7.2 0.2 8.52 4 1.82
2 Ethoxzolamide 0.024 - - 0.4 -
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Table 2  Structures and inhibition of N-containing compounds for carbonic anhydrase
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Compd.(config.) R IC,,/nmol-L*  K/nmol-L* || Compd.(config.) R ICy,/nmol-L*  K/nmol-L*
5 OH 2.3 6.8 19 N(CH,CH,), 12.3 9.3
55 wowns OH 13 6.2 20 NHCH,CH,CH, 1.5 1.1
5R —OH 4.2 16 21 NHCH,CH,CH,CH, 2.3 1.8
16 NH, 3.2 3.7 22 NHCH,CH(CH,), 1.2 0.7
17 NHCH, 25 2.3 22S wan NHCH,CH(CH,), 0.54 0.61
18 NHCH,CH, 0.8 0.69 22R — NHCH,CH(CH,), 44 71
188 e NHCH,CH, 0.2 0.82 1 Acetazolamide 3.4 22
18R — NHCH,CH, 7.1 11.0
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Table 3 Biological properties of 5,6-dihydro-4H-thieno[2,3-b]thiopyran-2-sulfonamide 7,7-dioxide derivatives. *One hour after the topical

administration (one drop, 50 pL) of vehicle or test compound at 0.5%. The iris-ciliary body was excised from albino rabbits and the tissue

homogenized. Carbonic anhydrase activity was determined by using a pH stat assay. **Ocular hypertension was induced in the right eye of

albino rabbits by the intraocular injection of a-chymotrypsin.13 Test compound at 0.5% was instilled (one drop, 50 pL) and the IOP of six

rabbits measured just before (t0) and at 0.5, 1, 2, 3, 4, and 5 h after treatment. Results are expressed as the maximum fall (mean + SE) in IOP

(mmHg) from the t, value
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22R — NHCH,CH(CH,), 62 1.2

P A 1) ST, X -5 2R AT i 43 A 1 S-22 flTR-22 5
CA-Il f i, —FMAMARME ST O S-
22 55 R-22 [y g Wy 1 A bk W B S LE Bl 1 0 AR X
IF1] 15 58 3 A2 AH ] )5 @) Tl fre 22 1 20 47 8 - 5 B T A
FC A5, BCNEE 2R AR TE I IC A B CA-IE P
O I B ZEFR R Hised (F T3k BRIEC A2 7K 43 7 1o, W
1) LB, 5hruEhr B, BKIR R 5 3.2 A,
@ 7E 54 A 2 A, S-22 FTR-22 (1 57 T g 35 0 e 76
AL PR FREUECT e i, 456 J5 S-22 (U A2 R
LR, DOERC T B KIS 4, R A ) U 15 1 v (1)
N-S-C-S B 1fi /1 i (& F 1k 2% ab initio i1 5) 90°H1 45 Ny
144°, 5 trans # R ; R-22 AR 45 ARl 5 (0 7 T 360
e AR U R, (HONIE I T B KB I 45 A, ¥ N-
S-C-S 1 Tl #f1 i 90° 4145 >y 158°, X gauche #4 4, W1
Xof LA () 7 T Ff 264 14° 7% BERE AN, Iz S-22 1)
B AR ML R E ) B0 55 B 11 GIn92 Uk B 25 2.7 A, Tfi
R-22 3.1 A, BAKILE ARG RA S-22 2R AL S .
3 S-2MR-2245 5 IREM TS R ERE

4 (REMNHEM SRR LT
41 EBRS-2Z2BEMBHRNEENE NT LK
S-22 55Tk R IF iy 1) &5 5 Jok o frg R 00 0 ) 5 3 A T
KA R B R, 7E B AL IR PR 6 7 51 N H AR, T AR
T o, SRR R 5] ON I8 107 i B 0 SR HX g
BIEE R G, TR R 25 G 0 2 ) e A AR PR AR 34
CEA SRS RSB E . R, PR T BN
TN 53R NE Ik, 4 5 T G Ay Sk, & eIt
DNEIRSY T A T KA trans-S,S5-23. cis-S,R-23 trans-
R,R-23.cis-R,S-23, 73 A 7€ 1 e i 1, I i) 4 A it
7 EEWBRENER, RA4TIE T 440 FHAEE
EC 5 — X trans % B 5 44 44 S,S (23) F1R,R (25) 1
W, R S,S R R P R S 5R T R,R, 55— X cis X
Wt S,R (24) WETESE T R,S (26), SEon i LL4- 2 i dE N
SHIBLIA A DTG TE A . PUAS L& P 1 A 25 44 11
N-S-C-S Wil /1 5 45 & il 2545 (90°) M E(E %R W, S,S
PR T ) O 25 o, T R, R A i 25 1 B K, 5 9 i A

O _NHz
o=
= H
0 ={R
0:, H CHs
HaC

(b)

Figure 3 a. Conformational diagram of S-22 at binding condition; b. Conformational diagram of R-22 at binding condition
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Table 4 Structure, activity and binding energy of compound 23 in different isomers

HN-"CHs HN""CHs HN""CH3 HN""CH3
m SO2NH; m-sozNHz msogmz T »—s0NH;
Hic” s~ 8 Hac” 878 Hie"~s 8 Ho s S
00 00 o0 (ol e]
23 24 25 20
Compd. Configuration HCA-II, IC,, /nmol-L*  HCA-II, K, /nmol-L*  N-S-C-S dihedral (°) Change in energy /kcal - mol*

23 trans-S,S 0.23 0.37 140 0
24 cis-S,R 11 2.0 153 0.5
25 trans- R,R 7.1 5.5 175 15
26 cis-R,S 29.5 15.3 168 15
S-22 0.54 0.61 150 0.5
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Table 5 Activity of varied 6-alkyl compounds
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Figure 4 X-ray chrystallography of dorzolamide-CA Il complex
(PDB code 1CIL).



