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Many 2-oxoalkyl arenesulfonate derivatives having straight or branched alkyl chains of
different lengths, 2-oxoalkyl bis-arenesulfonate derivatives, and alkyl arenesulfonate derivatives
having a ketal moiety at the 2-position on the alkyl chain were synthesized, and their esterase-
inhibitory activities, as well as hypolipidemic activities, were evaluated.

Among these compounds, 1-(2,4,6-trimethylbenzenesulfonyloxy)-2-dodecanone (III-1u), and
1-(2,3,4,6-tetramethylbenzenesulfonyloxy)-2-hexanone (III-1w), -2-octanone (III-1x) and -2-dec-
anone (I1I-1y) exhibited potent esterase-inhibitory activities (IC5=3x 10719, 2 x 1071°, 2 x 10710
and 3 x 101! m, respectively). However, the sulfonate (XV) having a ketal moiety on the alkyl chain
and the bis-sulfonate (X VI) exhibited low inhibitory activities toward esterase in comparison with
III and XII. Most of the compounds III and some of the compounds XII exhibited potent
hypolipidemic activities corresponding to more than 50%; lipid-lowering effect (plasma triglyceride
and cholesterol ester) in vivo. The structure—activity relationships of these compounds are discussed.

Keywords—-—benzenesulfonyloxyalkanone; benzenesulfonyloxyalkane; diazoketone; hy-
droxyketone; bromoketone; enzyme inhibition; esterase-inhibitory activity; esterase; chymo-
trypsin; hypolipidemic activity; structure—activity relationship

In the previous paper,”’ we reported the preparation of various I-(substituted
benzenesulfonyloxy)-2-pentanone derivatives possessing selective esterase-inhibitory activities
and hypolipidemic character with a novel action mechanism; inhibition of esterase and lipase
activities in the small intestinal lumen may be responsible for the decrease in the plasma lipid
levels.

As a part of our continuing search for more effective hypolipidemic agents, we found that
several 2-oxoalkyl arenesulfonates possessed potent esterase-inhibitory activity (greater than
that of esterastin,® an esterase inhibitor), as well as potent hypolipidemic activity. In the
present paper, we wish to report the preparations, biological activities and structure-activity
relationships of various arenesulfonates having straight or branched 2-oxoalkyl chains of
various lengths, some of which bear substituents (such as chlorine, acetoxy, hydroxy, alkoxy
and alkoxycarbonyl) and some of which carry the carbonyl group at the 2-position in a ketal
form.

Synthesis
2-Oxoalkyl arenesulfonate derivatives (III-1 and 2), which have straight or branched
chains of different lengths, were prepared by three methods (A, B and C) as shown in Chart 1.
Method A was mainly used for the preparations of most of the compounds (III-1 and 2) in
Tables I and II.
Method A

Treatment of the alkanoyl chlorides (I) with diazomethane in ethereal
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solution according to Haworth et al.® gave 1-diazo-2-alkanone derivatives (II) in good yields,
and these were reacted with the corresponding arenesulfonic acids according to Crowther and
Holt¥ to give the arenesulfonates (III-1 and 2) in fair yields.

Method B Treatment of the diazoketones (II-1 and 2) with dry hydrogen chloride in
ethereal solution gave chloroketones (IV), which were reacted with potassium acetate to give
1-acetoxy-2-alkanones (V). These were subjected to acid hydrolysis to give the 1-hydroxy-2-
alkanones (VI-1 and 2). A one-pot procedure could be used for the conversion of II to VI. The
esterification of the 1-hydroxy-2-alkanones (VI-1 and 2) with the corresponding arenesulfonyl
chloride in thé presence of triethylamine in dichloromethane also gave arenesulfonates (III-1c,
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TaBLE II. Physical Data for III-1 and 2

Analysis (%)

C‘;\‘I’lpd' Formula  Calcd (Found) 'H-NMR (CDCL,) 6 ppm
c H
Il-la  C,H, 0,8 5632 629 0.80 (3H, 1), 1.00—1.65 (4H, m), 2.38 (2H, 1), 4.47 (2H, s),
(5635 6.50)  7.30—7.50 (3H, m), 7.65—7.72 (2H, m)
Ml-1b  CuH, 0,8 5776 671 0.80 (3H, 1), 1.00—1.75 (6H, m), 2.40 (2H, 1), 4.48 (2H, ),
(5744  6.56)  7.25—7.50 (3H, m), 7.65—7.80 (2H, m)
Il-lc  C,HpO,S  59.13  7.09 0.81 (3H, 1), 1.00—1.67 (8H, m), 2.39 (2H, 1), 4.49 (2H, s),
(59.01 7.5  7.32—7.52 (3H, m), 7.64—7.72 (2H, m)
MI-ld  C;HpO,S  62.55  8.03 0.82 (3H, 1), 1.00—1.70 (14H, m), 2.43 (2H, 1), 4.49 (2H, s),
(6240  7.85)  7.40—7.70 (3H, m), 7.80—8.00 (2H, m)
Ml-le  C,,HyO,S 6437 853 0.90 (3H, 1), 1.02—1.90 (16H, m), 2.50 (2H, t), 4.48 (2H, s),
(6424 875  7.35—7.70 (3H, m), 7.70—8.00 (2H, m)
M-If C,H 0,8 5776 671 0.81 (3H, t), 1.00—1.68 (4H, m), 2.36 (2H, 1), 2.37 (3H, s),
(57.65 6.78)  4.42 (2H,s), 7.18—7.32 (2H, m), 7.60—7.80 (2H, m)
Ml-lg G, H,0,S 6038  7.43 0.79 (3H, 1), 1.00—1.65 (8H, m), 2.35 (2H, 1), 2.36 (3H, s),
(60.38  7.46)  4.43 (2H, s), 7.15—7.35 (2H, m), 7.60—7.82 (2H, m)
MI-lh  C;,H,s0,S 6255 8.03 0.85 (3H, t), 1.00—1.78 (12H, m), 2.41 (2H, 1), 2.43 (3H, s),
(6275 8.33)  4.45(2H, s), 7.15—7.35 (2H, m), 7.60—7.80 (2H, m)
MI-i C,gHpO,8 6350 829 0.87 (3H, 1), 1.00—1.80 (14H, m), 2.41 (2H, 1), 2.42 (3H, s),
(63.07 8.64)  4.45(2H, s), 7.20—7.35 (2H, m), 7.65—7.80 (2H, m)
Ml-j  CoHy0,S 6437  8.53 0.87 (3H, t), 1.00—1.70 (16H, m), 2.41 (2H, 1), 2.41 (3H, s),
(6440 8.80)  4.45(2H, s), 7.18—7.35 (2H, m), 7.60—7.80 (2H, m)
M-k C,H;;0,S 5453 634 0.82 (3H, t), 1.00—1.70 (4H, m), 2.42 (2H, 1), 3.84 (3H, s),
(5484 6.26)  4.44 (2H, s), 6.97 (2H, d), 7.80 (2H, d)
Ol C,H,0sS 5598  6.71 0.81 (3H, 1), 1.00—1.70 (6H, m), 2.44 (2H, 1), 3.85 (3H, s),
(5557  6.82)  4.43 (2H, s), 6.95 (2H, d), 7.81 (2H, d)
Ml-lm  CH,,0.S 5851  7.37 0.80 (3H, 1), 1.00—1.72 (10H, m), 2.42 (2H, 1), 3.82 (3H, s),
(58.54  7.54)  4.42 (2H,s), 6.95 (2H, d), 7.79 (2H, d)
M-ln CH,s0.S  60.56 7.9 0.84 (3H, 1), 1.00—1.80 (14H, m), 2.44 (2H, 1), 3.84 (3H, s),
(6042 7.90)  4.43 2H, s), 6.95 (2H, d), 7.82 (2H, d)
Ml-lo  C,H,0sS 6247 838 0.84 (3H, 1), 1.00—1.60 (18H, m), 2.44 (2H, 1), 3.84 (3H, s),
(6220 8.77) 444 (2H,s), 6.98 (2H, d), 7.82 H, d)
Ml-lp  C,H;,0,S  60.38  7.43 0.80 (3H, 1), 1.05—1.70 (4H, m), 2.20 (3H, s), 2.40 (2H, 1),
(60.53  7.38)  2.54 (6H, s), 4.38 (2H, 5), 6.92 (2H, 5)
N-lq  C,H,,0,8 6151 7.74 0.80 (3H, 1), 1.00—1.75 (6H, m), 2.21 (3H, s), 2.42 (2H, 1),
' (6115 7.84)  2.54 (6H, s), 4.35 (2H, 5), 6.90 (2H, 5)
OI-Ir  C;;H,0,S  62.55 8.03 0.92 (3H, 1), 1.00—1.66 (8H, m), 2.24 (3H, s), 2.54 (6H, s),
(6243 7.98)  4.36 (2H, s), 6.88 (2H, 5)
Ml-1s  C,H;s0,S  63.50 829 0.82 (3H, 1), 1.00—1.78 (10H, m), 2.25 (3H, s), 2.46 (2H, 1),
(63.64 8.50)  2.56 (6H,s), 4.38 (2H, s), 6.93 (2H, 5)
-t C,HypO,S 6437 853 0.82 (3H, 1), 1.00—1.78 (12H, m), 2.24 (3H, s), 2.44 (2H, 1),
(6428 872)  2.52(6H, s), 4.38 (2H, s), 6.92 (2H, s)
Ml-lu  C,H,,0,S 6593 897 0.84 (3H, 1), 1.00—1.78 (16H, m), 2.26 (3H, s), 2.40 (2H, 1),
(6599 9.28)  2.60 (6H, s), 4.38 (2H, s), 6.94 (2H, 5)
II-lv  Cp,HyO,S 6663 9.15 0.84 (3H, 1), 1.00—1.70 (18H, m), 2.26 (3H, s), 2.46 (2H, 1),
(66.35 9.29)  2.60 (6H, s), 4.39 (2H, s), 6.93 (2H, 5)
Ml-lw  C,Hp0,8 6151 7.74 0.81 (3H, 1), 1.00—1.74 (4H, m), 2.14 (3H, s), 2.24 (3H, s),
(6132 7.87) 246 (2H, 1), 2.53 (6H, ), 4.38 (2H, s), 6.91 (1H, s)
M-1x  C;Hp0,S  63.50  8.29 0.82 (3H, 1), 1.00—1.80 (8H, m), 2.16 (3H, s), 2.26 (3H, s),
(6344 8.57)  2.48 (2H, 1), 2.56 (6H, s), 4.38 (2H, s), 6.94 (1H, s)
M-y  C,Hy,0,8 6518 875 0.81 (3H, t), 1.00—1.70 (12H, m), 2.14 (3H, s), 2.24 (3H, s),
(6519 8.96)  2.47 (2H, 1), 2.54 (6H, s), 4.38 (2H, s), 6.93 (1H, s)
M-z C,Hy,O0,S 6593 895 0.78 (3H, 1), 1.10—1.82 (16H, m), 2.20 (3H, 5), 2.30 (3H, s),

(65.84  9.13) 2.49 (2H, t), 2.60 (6H, s), 4.40 (2H, s), 6.90 (1H, s)
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TaBLE II. (continued)

Analysis (%)

C(;i;:)pd' Formula Caled (Found) '"H-NMR (CDCl;) é ppm
C H

I11-2a C,sH,,0,S 60.38 7.43 0.82 (3H, t), 1.02 (3H, d), 1.20—1.90 (2H, m), 2.28 (3H, s),
(6029 7.61)  2.46—2.80 (1H, m), 2.64 (6H, s), 4.50 (2H, s), 6.95 (2H, s)

26 C,H,, 0,8 6151 7.74 0.70—1.70 (7H, m), 1.04 (3H, d), 2.30 (3H, s), 2.64 (6H, s),
(6126 7.96)  2.60—2.88 (1H, m), 4.52 (2H, s), 7.00 (2H, s)

Mi-2c  C;,H, 0,8  62.55 803 0.85 (3H, 1), 1.05 (3H, d), 1.00—1.80 (6H, m), 2.29 (3H, s),
(6248  834)  2.40—2.90 (1H, m), 2.64 (6H, s), 4.50 (2H, s), 6.99 (2H, s)

MI2d  C,H,0,8  63.50 829 0.60—1.80 (14H, m), 2.22 (3H, s), 2.30—2.90 (1H, m), 2.58
(63.60  8.60) (6H, s), 4.48 (2H, s), 6.94 (2H, s)

M-2e  CLH;0,8 6437 853 0.86 (6H, 1), 1.00—1.80 (10H, m), 2.28 (3H, s), 2.40—2.80
(64.10 8.63)  (IH, br), 2.64 (6H, s), 4.50 (2H, s), 6.98 (2H, s)

111-2f C,0H;,0,S8 65.18 8.75 0.84 (6H, t), 1.00—1.90 (12H, m), 2.28 (3H, s), 2.40—2.90
(6543 9.06)  (IH, br), 2.64 (6H, s), 4.50 (2H, s), 6.98 (2H, s)

M-2g  C,H;s0,S  63.50 829 0.69—1.80 (14H, m), 2.30 (3H, s), 2.64 (6H, s), 2.40—2.85

v (63.50  8.66) (1H, m), 4.52 (2H, s), 7.00 (2H, s)

Mi2h G, H,,0,8S 6037 7.43 0.91 (6H, d), 2.22 (3H, s), 1.85—2.36 (3H, m), 2.54 (6H, s),
(60.52 7.47) 430 (2H, s), 6.84 (2H, s)

M-2i  CH,0,8S 6151 774 0.82 (3H, d), 0.83 (3H, 1), 1.00—1.35 (2H, m), 1.60—2.00
6131 787  (1H, m), 2.20 3H, s), 2.30 (2H, d), 2.50 (6H, s), 4.30

(2H, s), 6.89 (2H, s)

II-2j  C,;H,0,8 6255 803 0.70—1.00 (6H, m), 1.05—1.40 (4H, m), 1.86—2.20 (1H, m),
(62.13  8.19)  2.30 (3H, s), 2.65 (6H, s), 4.38 (2H, s), 6.9 (2H, s)

M2k C,H,0,S 61.51 7.74 0.80 (6H, d), 1.22—1.60 (3H, m), 2.22 (3H, s), 2.56 (6H, s),
(6200 7.98)  4.34 (2H, s), 6.89 (2H, s)

-2l C,H,0,S 6255 803 0.85 (3H, t), 0.87 (3H, d), 1.00—1.70 (5H, m), 2.30 (3H, s),
(62.80 8.17)  2.47 (2H, t), 2.64 (6H, s), 4.42 (2H, s), 7.00 (2H, s)

MI-2m  C,H,0,S 6255 803 0.88 (6H, d), 1.00—1.78 (SH, m), 2.29 (3H, s), 2.46 (2H, 1),
(6231 805  2.62 (6H, s), 4.39 (2H, s), 6.98 (2H, s)

M-2n  C,H,,0,S 6518  8.75 0.75 (3H, d), 0.82 (3H, d), 1.00—1.80 (11H, m), 2.20—2.50

(6507  8.58) (2H, m), 2.59 (6H, s), 4.39 (2H, s), 6.93 (2H, s)

1d, 1g, 1i, 1r, 1s, I11-2a—c, 2h, 2i and 2Kk).

Method C The reaction® of vinyl derivatives (VII) with N-bromosuccinimide in the
presence of a catalytic amount of acetic acid in water gave the bromohydrins (VIII), which
were subjected to oxidation with the acidic dichromate to give the 1-bromo-2-alkanones (IX).
Treatment of IX with the appropriate silver arenesulfonates in acetonitrile gave the
arenesulfonates (III-2h and 2i).

The overall yields of III by using methods B and C were lower than that of method A,
which was mainly used for the preparation of arenesulfonates (III-1 and 2) (Table I). The
arenesulfonates (XII) having substituents such as chlorine, acetoxy, hydroxy, methoxy and
methoxycarbonyl on the terminal position of the alkyl chain were prepared by method A as
shown in Chart 2 (Tables III and IV). The desired arenesulfonates (XII) were obtained in fair
yields, and compound XIIh was subjected to deacetylation under acidic conditions to give
5-hydroxy-1-(2,4,6-trimethylbenzenesulfonyloxy)-2-pentanone  (XIIf) in 30% yeild.
Arenesulfonates (XV) having a ketal moiety at the 2-position of the alkyl chain were prepared
by two methods (D and E) as shown in Chart 3 (Tables V and VII). 1-Acetoxy-2,2-
ethylenedioxyoctane (XIII), which was obtained from the ketone (V),® was subjected to basic
hydrolysis to give the 2,2-ethylenedioxy-1-hydroxyoctane (XIV). 2,2-Ethylenedioxy-1-(2,4,6-
trimethylbenzenesulfonyloxy)octane (XVd) was prepared by the reaction of XIV with 2,4,6-
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TasLE III. Inhibitory Activities on Enzymes, and Hypolipidemic Effect of XII

R! —@- SO,CH,CO(CH,);X

XI1
Inhibitions Reduction?
Compd. R X Yield mp
No. VA (°C) Esterase” Chymotry.? Ttigly.?
ICs (M)  (1x107%m)

XIIa H Cl 81 39—40 0.8 47 —
XIIb H OCH; 72 Qil 2.4 3 —
XlIc H OCOCH, 61 Oil 26 22 - 62
XI1d H. CO,CH, 70  Oil 6.8 65 78
Xlle 2,4,6-(CH,), cl 82 3435 9.4 — —
XIIf 2,4,6-(CH,), OH 309 54—55 320 28 —
Xllg 2,4,6-(CH,), OCH, 68 Oil 1.5 10 —
XI1h 2,4,6-(CH,), OCOCH, 63 6364 120 6 —
XIIi 2,4,6-(CH,), CO,CH, 61  Oil 29 28 —

a) Yield from XITh. b—e) See the corresponding footnote in Table I. /) Not tested.

TaBLE IV. Physical Data for XII

Analysis (%)

C‘;’I‘:fd' Formula  C2lcd (Found) 'H-NMR (CDCL,) 6 ppm
C H

Xla C,H;,CIO,S 47.74 474 1.80—2.15 (2H, m), 2.63 (2H, t), 3.47 (2H, t), 4.49 (2H, s),
(4768  5.03) 7.40—8.00 (SH, m)

XIb  C;,H,,0sS 5293 5.92 1.60—2.05 (2H, m), 2.49 (2H, t), 3.10—3.40 (5H, m), 4.49
(5287 5.70)  (2H, s), 7.40—8.00 (SH, m)

XIlc  Cp3H,606S 51.99 537 1.65—2.05 (2H, m), 1.91 (3H, s), 2.52 (2H, 1), 3.97 (2H, 1),
(51.87  5.17) 450 (2H, s), 7.35—7.98 (5H, m)

XId  C;3H,606S 51.99 537 1.60—2.05 (2H, m), 2.10—2.65 (4H, m), 3.56 (3H, s), 4.50
(51.53  5.30)  (2H, ), 7.40—7.98 (SH, m)

Xlle C,H,ClO,S 5274 601 1.85—2.20 (2H, m), 2.30 (3H, s), 2.65 (6H, s), 2.70 (2H, 1),
(5243 5.93) 3.50 (2H, 1), 4.42 (2H, ), 7.00 (2H, 5)

XIf  Cu4H,0s8 5598 6.71 1.65—2.10 (4H, m), 2.28 (3H, s), 2.20—2.42 (8H, m), 2.75
(56.16  6.83)  (I1H,s), 3.90 (2H, s), 6.98 (2H, )

Xlg CusH,,0,8 5730 7.05 1.70—2.10 (2H, m), 2.20—2.45 (5H, m), 2.45—2.70 (8H, m),
(57.10  6.68) 3.61 (3H, s), 4.39 (2H, s), 6.99 (2H, s) "

XIlh  CgH,pp06S 5612 6.47 1.70—2.05 (2H, m), 2.01 (3H, s), 2.28 (3H, s), 2.40—2.70
(5642 6.50) (2H, m), 2.63 (6H, s), 3.42 (3H, s), 4.01 (2H, 1), 4.40 (2H, s),

7.00 (2H, s) '
XIli  CH,,0,S 56.12  6.47 1.60—2.05 (2H, m), 2.30 (3H, s), 2.62 (6H, s), 2.65 (2H, 1),

(56.46  6.31) 3.22 (3H, s), 3.30 (2H, 1), 4.43 (2H, s), 7.00 (2H, s)

trimethylbenzenesulfonyl chloride in the presence of triethylamine in dichloromethane
(method D). On the other hand, protection of the carbonyl group in compounds III with
ethylene glycol or with orthoesters” in the presence of conc. sulfuric acid in alcohol also gave
the arenesulfonates (XV) in fair yields (method E). The bis-arenesulfonates (XVI) were
prepared by the reaction of the diazoketones (II) with the corresponding bis-arenesulfonic
acids in good yields (method F) (Chart 4, Tables VI and VII).
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7\ - VAR
HOCH,CH,OH Q9 OH Q0
RQCOCH20000H3 = R-C-CH,0COCH, = R°-C-CH,O0H
A XIII XIV
2— -—
R°= CH3(0H2)5 .
method D |R ‘@—80201
3 R2R
HOCH,CH,OH, or HC(OR-) A
Rl 2 2 e > &7 0. cH. 2R
50,CH,COR 804CH,~C*R
method E
III ~ XV
2. _ i
R°= CH,(CH,), RO=R': CHy, C,Hg
(m=2,3) RI-g*: -CH,CH,-
Chart 3
z—(sojH)2
RCOCHN,, - = RCOCH,080,-2-50;CH,COR
m dPF
II-1, II-2 etho XVI OH
Q)
S >
Chart 4
TaBLE V. Inhibitory Activities on Enzymes of XV
R
R! _@_ 803CH2(‘3 {oR?
OR*
XV
Inhibitions
Compd. 1 2 3 4 o Yield mp
No. R R R R® Method® "o\" (o) Egterase”  Chymotry.”
ICso (uM) (1x107%m)
XVa  2,4,6-(CH;); (CH,,CH, CH, CH, E 60 43—44  >1000 14
XVb  246-(CH;); (CH,,CH; GCH; CH; E 56 73—75 80 21
XVe H (CH,),CH,  —CH,CH,- E 72 0il 85 6
XVd  24,6-(CH,);, (CH,);CH, -CH,CH,- D 88 il 50 25

a) See the experimental section. b,¢) See the corresponding footnote in Table 1.

Enzyme-Inhibitory Activity (in Vitro Experiments)
Methyl butyrate and N-acetyltyrosine ethyl ester (ATEE) were used as substrates for the
activity determination of esterase® and chymotrypsin,® respectively (Tables I, III, V and VI).

Pharmacological Examinations (in Vivo Experiments)
Male Wistar rats (7 weeks old) were used, with five animals in each experimental group.
A test compound (100 or 200 mg) was mixed with 10 ml of olive oil containing cholesterol
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TABLE VI. Inhibitory Activity on Esterase of XVI
RCOCH,080,-Z-S0,CH,COR

XVI
Inhibition
Compd. R 7 Yield mp
No. VA (°C) Esterase®
ICso (um)

XVla  (CH,),CH, 78 oil 100

XVIb  (CH,),CH, @ 69 7475 —»

OH
XVIe  (CH,),CH, 71 141—143 150
XVId EH(CH2)3CH3 77 123—124 _
H
2445

a) Methyl butyrate was used as a substrate. b) Not tested.

TABLE VII. Physical Data for XV and XVI

Analysis (%)

C‘I’\‘I‘Z)pd' Formula  Caod (Found) 'H-NMR (CDCl,) 6 ppm
C H
XVa  C,H,OsS 5816  7.93 0.70—1.70 (7H, m), 2.29 (3H, s), 2.64 (6H, s), 3.08 (6H, s),
(5859 8.15) 3.80 (2H, s), 6.90 (2H, )

XVb  CHy0sS  60.30 8.44 0.75—1.75 (13H, m), 2.29 (3H, s), 2.62 (6H, s), 3.15—3.48
(60.01 8.62)  (4H, q), 3.81 (2H, s), 6.90 (2H, s)

XVe CH,00,S 5598 671 0.70—1.75 (9H, m), 3.87 (4H, s), 3.89 (2H, s), 7.35—7.92
(5593  691)  (5H, m)

XVd  CHy0.S 6159 816 0.70—1.80 (13H, m), 2.30 (3H, s), 2.64 (6H, s), 3.78 (2H, s),
(6172 8.32) 3.88 (4H, s), 6.90 (2H, s)

XVla  C,gH,,04S, 4775 451 0.75—1.00 (6H, m), 1.30—1.80 (4H, m), 2.20—2.50 (4H, m),
(4788  471)  4.64 (4H, s), 7.60—7.85 (1H, m), 8.05—8.45 (3H, m)

XVIb  CpoHaOsS, 5193 6.54 0.88—1.75 (18H, m), 2.41 (4H, 1), 4.66 (4H, s), 7.60—8.50

(5183 6.53) (3H, m)
XVIe  CyH,O0,S, 58.80 7.23 9 0.70—1.70 (30H, m), 2.32 (4H, t), 4.82 (2H, s), 4.89 (2H, s),
(58.74  7.29) 7.31 (1H, d), 7.96 (1H, dd), 8.22—8.45 (2H, m), 8.77 (1H, d)
XVId  CuH, 048, 59.13  7.09 0.65—1.75 (28H, m), 2.30—2.55 (2H, m), 4.60 (4H, s), 7.75
(59.19  7.00) (3H, s), 8.32 3H, s)

a) DMSO-d, was used as a solvent.

(15%), and the mixture was orally administered to rats at the dose of 10ml per kg. Blood
samples for the determination of plasma triglyceride and plasma total cholesterol were taken
from the orbital vein of the rats at 2 and 8 h, respectively, after the administration. Plasma
triglyceride and plasma total cholesterol were analyzed by using commercially available
analysis kits (Triglyceride-B-Test Wako” and Cholesterol-Test Wako'?). Decreases of
triglyceride and cholesterol were expressed as percentages with respect to the control values
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obtained by using olive oil containing no test compound.

Results and Discussion

The physical and biological data for the compounds (II1, XII, XV and XVI) are listed in
Tables I—VII. On the basis of the data obtained by in vitro and in vivo screening, the
structure—-activity relationships of arenesulfonates are considered to be as follows.

1) In the series of III-1. i) The esterase-inhibitory potencies of the compounds having
trimethyl or tetramethyl substituents on the benzene ring were higher than those of the
compounds having a monomethyl or monomethoxy group on the benzene ring. ii) On the
other hand, chymotrypsin-inhibitory potencies decreased with increasing number of sub-
stituents on the benzene ring.

2) Regarding the alkyl chain of the sulfonate, the peak of esterase-inhibitory potency was
obtained with the comipounds having a carbon number of 10 to 12, i.e., I1I-1d, 1i, 1n, lu and
1y; IC5,=8x107%,34%x1077,1x 1077,3x 107 '%and 3 x 10~ '! M, respectively. In particular,
III-1y exhibited the highest potency among compounds hitherto reported by us. On the
other hand, the peak of chymotrypsin-inhibitory potency was obtained at a slightly shorter
carbon number (7 to 9) of the side chain than that for the esterase potency.

3)'A 2,4,6-trimethylphenyl group was introduced into all the compounds of the series I11-
2 because of the effect of this group in the series III-1, as mentioned above. Several
arenesulfonates (III-2) having a branched chain on the alkyl ester moiety were synthesized,
but most of the compounds (III-2) showed much lower inhibitory activities toward esterase
and chymotrypsin than III-1. Moreover, most of the compounds in the series of III-2 showed
similar inhibitory potency toward esterase irrespective of the carbon chain length of the alkyl
ester moiety.

4) In the series of XII. Several substituents were introduced at the terminal position of the
alkyl chain. The order of inhibitory potency toward esterase was as follows: Cl > OCH; >
CO,CH; > OCOCH; > OH.

5) In the series of XV and XVI. Protection of the carbonyl group in the case of XV as well
as introduction of two sulfonate functions (XVI) resulted in greatly reduced inhibitory ac-
tivity. Therefore, a monosulfonate and a carbonyl group at the 2-position on the alkyl chain
are required for enhancement of inhibitory activity toward esterase.

6) The order of inhibitory potency toward esterase in vitro was as follows: III-1 > III-2
>XII > XV=XVI. The plasma triglyceride-reducing and cholesterol-reducing effects of III
and XII were examined. Most of I1I-1 and 2 and some of XII caused significant reductions of
lipid levels. In particular, III-1a—1d, 1p, 1s, 2a, 2b and 2g—2j showed potent hypolipidemic
actions (74 to 989 reductions of plasma triglyceride and 60 to 879 reductions of plasma total
cholesterol in vivo). However, we could not find any clear relationship between the esterase-
inhibitory activity in vitro and the hypolipidemic effects in vivo. This might be because of
insufficient incorporation of the highly lipophilic compounds into micelles containing bile acid
and lipids in the intestinal lumen (i.e., III-1t, 1u, 1x and ly).

Conclusion

We prepared a series of 1-(substituted benzenesulfonyloxy)-2-alkanone derivatives and
related compounds with the aim of finding more potent hypolipidemic agents, and evaluated
their inhibitory activities toward enzymes in the small intestinal lumen (esterase and
chymotrypsin) as well as their hypolipidemic effects. Many compounds of the series ITI-1 and
2 exhibited not only potent and moderate inhibitory activities toward esterase and toward
chymotrypsin, respectively, but also potent hypolipidemic effects in vivo. In particular, 1-
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(2,3,4,6-tetramethylbenzenesulfonyloxy)-2-decanone (III-1y) exhibited a more potent in-
hibitory activity toward esterase (ICs, =3 x 107! M) than esterastin® (IC5,=2 x 107'°M). On
the other hand, clear relationships between the inhibitory activity toward esterase in vitro and
hypolipidemic effects in vivo in series IT1I-1 and 2 were not apparent. Further researches are
necessary in order to establish the structure—activity relationships.

Experimental

All melting points were recorded with a Yanagimoto micromelting point apparatus and are uncorrected.
Spectral data were obtained as follows: mass spectrum (MS) with a JEOL LMS-01G-2 spectrometer; proton nuclear
magnetic resonance (‘H-NMR) with a JEOL JMN-FX 100 spectrometer (using tetramethylsilane as an internal
standard). Chemical shifts of "H-NMR spectra are given in é values (ppm) and the abbreviations of signal patterns
are as follows: s, singlet; d, doublet; t, triplet; q, quartet; m, multiplet; br, broad. Elemental analyses were carried out
with a Yanagimoto C H N Corder MT-2. _

1-Diazo-2-hexanone (II-1a). Typical Procedure——n-Pentanoyl chloride (I-1a) (1.2 g) was added dropwise to an
ethereal solution (100 ml) of diazomethane (from 7.0 g of nitrosomethylurea) under stirring and ice-cooling according

TasLeE VIII. Physical Data for II-1 and 2

R,
CH,(CH,), COCHN, (II-1), CH,(CH,),CH(CH,),COCHN, (II-2)

a)
C°;‘§fi' R m n (11:/145) 'H-NMR (CDCl,) 6 ppm
II-1a!®) — 3 — 126 0.92(3H, t), 1.10—1.80 (4H, m), 2.29 (2H, 1), 5.22 (1H, s)
I1-1b!2 — 4 — 140 090 (3H, t), 1.05—1.80 (6H, m), 2.29 (2H, 1), 5.26 (1H, s)
II-1c'¥ — 5 — 154 0.3 (3H, 1), 1.00—1.85 (8H, m), 2.28 (2H, t), 5.18 (1H, s)
I1-1d' — 6 — 168 0.85(3H, t), 1.05—1.90 (10H, m), 2.30 (2H, t), 5.15 (1H, s)
1I-1e!¥ — 7 — 182 0.87 (3H, t), 1.15—1.85 (12H, m), 2.31 (2H, t), 5.20 (1H, s)
10-1£ — § — 196 0.89 (3H, t), 1.30 (10H, s), 1.45—1.75 (4H, m), 2.30 (2H, t),
5.21 (1H, s)
II-1g — 9 — 210 0.82 (3H, 1), 1.21 (12H, m), 1.40—1.75 (4H, m), 2.32 (2H, 1),
: 5.12 (1H, s)
1I-1h7” — 10 — 224 0.84 (3H, 1), 1.20 (14H, m), 1.44—1.80 (4H, m), 2.30 (2H, 1),
5.18 (1H, s)
M22® CH, 0 1 126 088 3H, 1), 1.12(3H,d), 1.15—1.85 (2H, m), 1.95—2.40 (1H, m),
5.20 (1H, s)
11-2b CH, 0 2 140 0090 (3H, 1), 1.10 (3H, d), 1.05—1.80 (4H, m), 2.20—2.45 (1H, m),
‘ 5.21 (1H, s)
112 CH, 0 3 154 089 (3H,¢1), 1.10 (3H, d), 1.00—1.75 (6H, m), 2.15—2.50 (1H, m),
- 5.20 (1H, s) ‘
11-2d C,H, 0 3 168 0.89 3H, t), 1.05—1.90 (8H, m), 2.00—2.35 (1H, m), 5.19 (1H, s)
II-2¢ nCsH, 0 3 182 0.70—1.00 (6H, m), 1.00—1.85 (10H, m), 2.05—2.40 (1H, m),
5.18 (1H, s)
1-2f nC,H, 0 3 196 0.89 (3H, t), 1.00—1.80 (12H, m), 2.00—2.40 (1H, m), 5.20 (1H, s)
I1-2¢ CH, 0 4 168 088 (3H, 1), 1.08 (3H, d), 1.05—1.80 (8H, m), 2.20—2.50 (1H, m),
5.19 (1H, s) '
M2n'® CH, 1 0 126 0.88(6H, d), 1.80—2.20 (3H, m), 5.19 (1H, s)
11-2i20 CH, 1 1 140 0.65—1.50 (8H, m), 1.70—2.18 (1H, m), 2.20 2H, 1), 5.16 (1H, 5)
I1-2j CH, 1 2 154 0.65—1.00 (6H, m), 1.10—1.55 (4H, m), 1.70—2.10 (1H, m),
2.18 (2H, 1), 5.19 (1H, s)
-2k CH, 2 0 140 088 (6H, d), 1.10—1.80 (3H, m), 2.25 (2H, 1), 5.18 (1H, )
1121 CH, 2 1 154 0.70—2.00 (11H, m), 2.30 (2H, 1), 5.12 (1H, 5)
11-2m CH, 3 0 154 089 (6H,d), 1.00—1.80 (5H, m), 2.28 (2H, t), 5.20 (1H, s)
II-2n CH, 6 0 19 065—1.80 (17H, m), 2.05—2.45 (2H, m), 5.18 (1H, s)

a) All compounds except 1I-1g, mp 78—79 °C, and II-1h, mp 43—44°C (lit.,'®) mp 44—44.5 °C), were light yellowish oils, and the
yields of all compounds were quantitative.
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to Haworth et al.> After being stirred for 1h, the reaction mixture was evaporated to dryness under reduced pressure
to give II-la quantitatively as a light yellowish oil. The other compounds (lI-1b—1h and 2a—2n) were similarly
prepared from the corresponding alkanoyl chlorides (1) and diazomethane. Data are listed in Table VIIIL.

1-Acetoxy-2-octanone (V)?——An ethereal solution (20 ml) containing diazoketone (II-1c) (1.5g) was added
dropwise to a saturated ethereal solution (100ml) of anhydrous hydrogen chloride under stirring and ice-cooling.
After being stirred for 0.5 h, the reaction mixture was evaporated to dryness under reduced pressure to give 1-chloro-
2-octanone (IV).?? The crude product (IV) was added to an 809 ethanol solution (50 ml) of potassium acetate (1.2 g).
After being refluxed for 8 h, the reaction mixture was evaporated to dryness under reduced pressure. The residue was
extracted with chloroform (50 ml) and washed with water. The chloroform layer was dried over sodium sulfate and
evaporated under reduced pressure to give V as a crude oil, which was purified by distillation. Yield 1.2 ¢ (65%), bp
92—95°C/1 mmHg (lit.,*) bp 98-—104 °C/5 mmHg). 'H-NMR (CDCl,;) J: 0.89 (3H, t), 1.27 (6H, s), 1.40—1.80 (2H,
m), 2.15 (3H, s), 2.28 (2H, t), 4.60 (2H, s).

1-Hydroxy-~3-methyl-2-pentanone (VI-2a). Typical Procedure Dry hydrogen chloride was passed into an
ethereal solution (100 ml) of 1-diazo-3-methyl-2-pentanone (II-2a)'® (5.0 g) under stirring and ice-cooling. After
being stirred for 0.5 h, the reaction mixture was worked up in the same manner as used for the preparation of V. The
crude product was added to an 80% ethanol solution (100 ml) of potassium acetate (4.7 g). After being refluxed for 8 h,
the reaction mixture was worked up in the same manner as used for the preparation of V. The residue was dissolved in
a mixture of methanol (30 ml) and 6 N HC1 (40 ml). After being stirred at 40—50 °C for 5h, the reaction mixture was
concentrated to about 20 ml under reduced pressure, then extracted with ether (100 ml). The ether layer was washed
with water, dried over sodium sulfate and evaporated under reduced pressure to give VI as a crude oil, which was
purified by distillation. Yield 3.0 g (65%). bp 68 °C/19 mmHg. Other data are listed in Table IX. Compounds VI-la—
lc and 2b—2f were similarly prepared from the corresponding 1-diazo-2-alkanones (II). Compounds VI-2b, 2¢, 2e
and 2f were purified by silica gel column chromatography with chloroform. Data are listed in Table IX.

TaBLE IX. Physical Data for VI-1 and 2
R2
|
CH,(CH,),,COCH,0H (VI-1), CH;(CH,),,CH(CH,),COCH,0H (VI-2)

Compd. 2 “Yield” bp L
N R moon O eC/mmHg) H-NMR (CDCL,) § ppm

VI-1a® — 5 — 50 118——121/23  0.89 (3H, t), 1.10—1.90 (8H, m), 2.38 (2H, t),
3.10 (1H, t), 4.20 (2H, d)-

VI — 6 — 55 128/28 0.89 (3H, t), 1.10—1.85 (8H, m), 2.38 (2H, t),
3.28 (1H, br), 4.20 (2H, s)

VI-1¢2¥ — 8 — 37 47—49” 0.85 (3H, t), 1.24 (12H, s), 1.35—1.80 (2H, m),
2.35 (2H, 1), 3.08 (1H, 1), 4.20 (2H, d)

VI2a CH, 0 1 65 68/19 0.89 (3H, 1), 1.13 (3H, d), 1.13—1.90 (2H, m),
2.20—2.70 (1H, m), 3.22 (1H, br), 4.32 (2H, d)

VI-2b CH; 0 2 70 0il? Q.90 (3H, t), 1.12 (3H, d), 1.20—1.85 (4H, m),
3.30—2.80 (1H, m), 3.10 (1H, t), 4.24 (2H, d)

Vi2e GCH, 0 3 73 oilY 0.88 (3H, t), 1.00—1.85 (8H, m), 2.15—2.50

(1H, m), 3.15 (1H, br), 4.20 (2H, s)
VI2d* CH, 1 0 55 62—64/14  0.98 (6H, d), 1.90—2.40 (3H, m), 3.46 (1H, br),

4.19 2H, s)

VI-2¢ CH, 1 1 78 oil° 0.65—1.50 (8H, m), 1.70—2.20 (1H, m), 2.28
(2H, t), 3.28 (1H, br), 4.16 (2H, s)

VI2f9 CH, 2 0 67 oil? 0.92 (6H, d), 1.25—1.70 (3H, m), 2.38 (2H, t),

3.14 (1H, t), 4.21 (2H, d)

a) Yield from the diazoketones (II). b) Melting point. ¢) Purified by column chromatography over silica gel.

1-Bromo-4-methyl-2-pentanol (VIIIa)——The title compound (VIIIa) was prepared by treating 4-methyl-1-
pentene (VIIa) (25.0 g) with N-bromosuccinimide (53.0 g) in the presence of a catalytic amount of acetic acid (2—3
drops) in water (100 ml) according to Forgd and Biichi.® The obtained crude oil was purified by distillation to give
VIIIa. Yield 27.2 g (50%), bp 75—76 °C/20 mmHg. MS m/e: 180 (M*). 'H-NMR (CDCl,) 6: 0.96 (6H, d}, 1.10—2.00
(3H, m), 2.56 (1H, s), 3.25—3.50 (1H, m), 3.65—4.00 (2H, m). 1-Bromo-4-methyl-2-hexanol (VIIIb) was similarly
prepared from 4-methyl-1-hexene (VIIb) (5.0 g). Yield 7.0 g (70%), bp 79 °C/4 mmHg. MS m/e: 194 (M*). 'H-NMR
(CDCL,) 6: 0.65—1.10 (6H, m), 1.10—1.85 (5H, m), 2.60 (1H, s), 3.30—3.50 (1H, m), 3.60—4.00 (ZH, m).
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1-Bromo-4-methyl-2-pentanone (IXa)*>——The title compound (IXa) was prepared by the oxidation of 1-
bromo-4-methyl-2-pentanol (VIIIa) (27.0g) with sodium dichromate-sulfuric acid according to Elderfield and
Ressler.2® Yield 12.0 g (41%), bp 89—91 °C/40 mmHg. 'H-NMR (CDCl,) é: 0.80 (6H, d), 1.90—2.25 (1H, m), 2.52
(2H, d), 3.84 (2H, s). 1-Bromo-4-methyl-2-hexanone (IXb) was similarly prepared from 1-bromo-4-methyl-2-hexanol
(VIIIb) (7.0 g). Yield 3.5 g (50%), bp 85°C/15mmHg. MS m/e: 192 (M *). 'H-NMR (CDCl;) 6: 0.70—1.10 (6H, m),
1.10—1.55 (2H, m), 1.75—2.15 (1H, m), 2.51 (2H, t), 3.88 (2H, s).

1-Benzenesulfonyloxy-2-hexanone (ITI-1a). Typical Procedure (Method A)——The title compound (III-1a) was
prepared from II-1a (1.3 g) and benzenesulfonic acid monohydrate (3.5g) in ethereal solution, in the same manner as
described in the previous paper.! Yield 1.6 g (61%,). Other data are listed in Tables I and II. Compounds III-1b—1z,
2a—2g and 2j—2n were similarly prepared from the corresponding sulfonic acids with diazoketones (II-1 and 2).
Data are listed in Tables I and II.

1-Benzenesulfonyloxy-2-octanone (III-1c). Typical Procedure (Method B)——Triethylamine (1.7 ml) was added
dropwise to a solution consisting of benzenesulfonyl chloride (1.7 g), VI-1a% (1.5 g) and dichloromethane (5 ml) under
stirring at 0—5 °C. After being stirred for 2 h, the reaction mixture was extracted with chloroform (50 ml) and washed
with 1 N HCI (20 ml). The chloroform layer was dried over sodium sulfate and evaporated to dryness under reduced
pressure. The residue was chromatographed on a silica gel column with chloroform, and the eluate was evaporated to
give an oily product. This product was identical with III-1c obtained by method A. Yield 1.5 g (51%,). Compounds
III-1d, 1g, 1i, 1r, 1s, 2a—2c¢ and 2h—2k were similarly prepared from the corresponding alcohol (VI) and
arenesulfonyl chloride. All of these compounds were identical with the compounds obtained by method A. Yields and
other data are listed in Table I. '

4-Methyl-1-(2,4,6-trimethylbenzenesulfonyloxy)-2-pentanone (III-2h). Typical Procedure (Method C)—Silver
2,4,6-trimethylbenzenesulfonate (25.5 g) was added to a solution of IXa (11.4 g) in acetonitrile (150 ml). After being
stirred for 30 h at room temperature, the reaction mixture was filtered and the filtrate was evaporated to dryness
under reduced pressure. The residue was extracted with ether (200 ml) and dried over sodium sulfate. The ether layer
was evaporated to dryness under reduced pressure. The residue was chromatographed on a silica gel column with
chloroform, and the eluate was evaporated to give the desired product. This product was identical with III-2h
obtained by method A. Yield 12.5g (66%). Compound III-2i was similarly prepared from silver 2,4,6-tri-
methylbenzenesulfonate and IXb. This compound was identical with III-2i obtained by method A. Yields and other
data are listed in Table I.

5-Chloro-1-diazo-2-pentanone (XIa)——The title compound (XIa) was prepared by treatment of 5-chlorobu-
tyroyl chloride (2.0 g) with diazomethane (1.5eq) in ethereal solution in the same manner as used for the preparationr
of II-1a. The yield was quantitative. Other data are listed in Table X. Compounds XIb—e were similarly prepared
from the corresponding acid chlorides (X) and diazomethane. Data are listed in Table X.

TaBre X. Physical Data for XI
X~(CH,);COCHN, (XI)

a)
C"ggd' X (l\l\gf) 'H-NMR (CDCl,) 6 ppm
XIa2" cl 146 1.90—2.25 (2H, m), 2.25 (2H, 1), 3.56 (2H, 1), 5.28 (1H, s)
XIb?® OCH, 142 1.75—2.10 (2H, m), 2.15—2.50 (4H, m), 3.65 (3H, s), 5.28 (1H, s)
Xlc OCOCH, 170 1.80—2.10 (2H, m), 2.02 (3H, s), 2.20—2.50 (2H, m), 4.04 (2H, 1),
5.22 (1H, 5)
XId®  CO,CH, 170 1.70—2.24 (4H, m), 2.40 (2H, 1), 3.28 (3H, s), 5.30 (1H, s)

a) All compounds were light yellowish oils, and the yields were quantitative.

1-Benzenesulfonyloxy-5-chloro-2-pentanone (XIIa). Typical Procedure——The title compound (XIla) was pre-
pared from Xla (1.5 g) and benzenesulfonic acid monohydrate (2.3 g) in ethereal solution (30 mi) in the same manner
as used for the preparation of III-1a by method A. Yield 2.3 g (81%). Other data are listed in Tables III and IV.
Compounds XIIb—e, g—i were similarly prepared from diazoketones (XIb—d) and the corresponding arenesulfonic
acids. Data are listed in Tables III and IV.

1-Benzenesulfonyloxy-5-hydroxy-2-pentanone (XIIf)—Compound XIIh (1.0g) was added to a solution
consisting of MeOH (3ml), tetrahydrofuran (3ml) and 15% HCI (6 ml). After being stirred for 50h at room
temperature, the reaction mixture was concentrated to about Sml and extracted with ether (50 ml). The ether layer
was dried over sodium sulfate and evaporated to dryness under reduced pressure. The residue was chromatographed
with chloroform and the eluate was evaporated to give XIIf. Yield 0.26 g (30%). Other data are listed in Tables III
and IV.
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1-Acetoxy-2,2-ethylenedioxyoctane (XIII)——A solution consisting of ethylene glycol (5.0g), V (8.0g) and
benzene (100 ml) was refluxed for 16 h in the presence of a catalytic amount of p-toluenesulfonic acid, and the reaction
mixture was washed with water. The benzene layer was dried over sodium sulfate and evaporated under reduced
pressure to give XIII as a crude oil, which was purified by distillation. Yield 6.0g (61%), bp 107—108°C/1 mmHg.
MS mfe: 230 (M*). 'H-NMR (CDCl,) 8: 0.90 (3H, 1), 1.30 (8H, 5), 1.40—1.90 (2H, m), 2.08 (3H, 5), 3.96 (4H, 5), 3.98
(2H, s).

2,2-Ethylenedioxy-1-hydroxyoctane (XIV)——Compound XIII (5.0 g) was added to a solution of MeOH (20ml)
and 1~ NaOH (23 ml). After being stirred for 0.5 h at room temperature, the reaction mixture was diluted with water
(50ml) and extracted with ether (100ml). The ether layer was dried over sodium sulfate and evaporated under
reduced pressure to give XIV as a crude oil, which was purified by distillation. Yield 3.0 g (73%), bp 95—97°C/
I mmHg. MS m/e: 188 (M*). 'TH-NMR (CDCl,) 4: 0.88 (3H, t), 1.28 (8H, s), 1.35—1.80 (2H, m), 2.08 (1H, t), 3.46
(2H, d), 3.97 (4H, s).

2,2-Ethylenedioxy-1-(2,4,6-trimethylbenzenesulfonyloxy)octane (XVd) (Method D)——Tricthylamine (1.8 ml)
was added dropwise to a solution consisting of 2,4,6-trimethylbenzenesulfonyl chloride (2.2g), XIV (1.9g) and
dichloromethane (5ml) under stirring at 0—35 °C. After being stirred for 3h at the same temperature, the reaction
mixture was worked up in the same manner as used for the preparation of III-1c by method B. The crude product was
chromatographed on a silica gel column with chloroform, and the eluate was evaporated to give XVd as an oily
material. Yield 3.3 g (88%). Other data are listed in Tables V and VII.

2,2-Dimethoxy-1-(2,4,6-trimethylbenzenesulfonyloxy)pentane (XVa) (Method E)——A solution consisting of 1-
(2,4,6-trimethylbenzenesulfonyloxy)-2-pentanone®® (5.0 g), methyl orthoformate (2.0 g) and dried methanol (20 ml)
was stirred for 3 h at 70—80 °C in the presence of a catalytic amount of conc. H,SO, (2 drops). The reaction mixture
was diluted with water (100 ml) and extracted with ether (100 ml). The ether layer was dried over sodium sulfate and
evaporated to dryness under reduced pressure. The residue was. chromatographed on a silica gel column with
chloroform, and the eluate was evaporated to give XVa as white crystals. Yield 3.5 g (60%). Other data are listed in
Tables V and VII. Compound XVb was similarly prepared from 1-(2,4,6-trimethylbenzenesulfonyloxy)-2-
‘pentanone” (2.0 g) and ethyl orthoformate (1.2 g). Yield 1.4 g (56%,). Compound XVc was prepared by refluxing a
solution consisting of III-1a (1.0 g), ethylene glycol (0.30 g) and benzene (30 ml) in the presence of a catalytic amount
of p-toluenesulfonic acid. The-reaction mixture was worked up in the same manner as used for the preparation of
XIII. The crude product was chromatographed on a silica gel column with chloroform and the eluate was evaporated
to give XVc. Yield 0.83 g (71%). Data are listed in Tables V and VII.

Bis-[1-(1,3—benienedisulfonyloxy)-2-heptanone] (XVIb). Typical Procedure (Method F)——The title compound
(XVIb) was prepared from 1,3-benzenedisulfonic acid (2.8 g) and II-1a (1.4 g) in the same manner as used for the
preparation of III-1a by method A. The crude product was recrystallized from petroleum ether to give XVIb as white
crystals. Yield 3.0 g (699;), mp 74—75 °C. Other data are listed in Tables VI and VII. Compounds XVIa, ¢ and d were
similarly prepared from the corresponding diazoketones (II) and arenedisulfonic acids. Data are listed in Tables VI
and VII.

Enzyme-Inhibitory Activities——The inhibitory activities toward esterase and chymotrypsin were determined by
the methods described in the previous paper.V

Pharmacology——The triglyceride and total cholesterol levels in plasma were measured at the dosage of 100 or
200mg/kg in the same.manner as described in the previous paper.!
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