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COMBDfA'l':CON 'l'BBlU\PY EMPLOYING :ILEAL BILE AC:CD 'l'RANSPOR'l' 
INHIB:C'l'ING BENZO'l'B:CEPIHBS AND HMG Co-A REDUC'l'ASE IN.BJ:B:C'l'ORS 

This application claims the benefit of priority of 
u.s. provisional applicatio~ Serial No. 60/040,660, filed 

s March 11, 1997. This application is also a continuation­
in-part application of U.S. Serial No. 08/831,284, filed 
March 31, 1997, which is a continuation applic~tion of 
U.S. Serial No. 08/517,051, filed August 21, 1995, which.· 
is a continuation-in-part application of U.S. Serial No. 

10 OB/305,526 filed September 12, 1994; and is a 
continuation-in-part application of U.S. Serial.No. 
OB/816,065, filed March 11, 1997, which claims priority 
from u.s. provisional application Serial No. 60/013,119, 
filed March 11, 1996. 
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Field of the Invention 
The present invention relates to novel 

benzothiepines, derivatives and analogs thereof, in 
combination with HMG co-A reductase inhibitors·1· . 
pharmaceutical compositions containing them,.· and use- of.·: .. 
these compositions in medicine, particularly.? in the · 
prophylaxis and treatment of hyperlipidemic··conditions 
such as is associated with atherosclerosis or0 · 

hypercholesterolemia, in mammals. · -· 

Description of Related ,t\rt 

:Ct is well-settled that hyperlipidemic conditions 
associated with elevated concentrations of total 
cholesterol and low-density lipoprotein cholesterol are 
major risk factors for coronary heart disease and 
particularly atherosclerosis. Interfering with the 
circulation of bile acids within the lumen oi the 
intestinal tract is found to reduce the leve!s~of serum 

35 cholesterol in a causal relationship. Epidemiological 
data has accumulated which indicates such reduction 
leads to an improvement in the disease state of 
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atherosclerosis. Stedronsky, in •rnteraction of bile 
acids and cholesterol with nonsystemic agents having 
hypocholesterolemie properties," Biochimica et 
Biopbysica Acta, 1210 (1994) 255-287 discusses the 
biochemistry, physiology and known active agents 
surrounding bile acids and cholesterol. 

Pathophysiologic alterations are shown to be 
consistent with interruption of the enterohepatic 
circulation of bile acids in humans by He~i, J.E., et 
al. See •Primary Bile Acid Malabsorption: Defective 
in:Vitro Ileal Active Bile Acid Transport", 
Gastroenterology, 1982:83:804-11. · -

In fact, cholestyramine binds the bile acids in 
the intestinal tract, thereby interferinsf·with their 
normal enterohepatic circulation (Reihner,··E. et al,· in 
•Regulation of hepatic cholesterol metabolism in 
humans: stimulatory effects of cholestyramine on HMG­

CoA reductase activity and low density iipoprotein 
receptor expression in- gallstone patients··~ Journal of 

Lipid Researcb, Volume 31, 1990, 2219-2226 and Suckling 
el al, "Cholesterol Lowering and bile acid excretion lrf · · ·'-·" 
the hamster with cholestyramine treatment···, ;·_, · .. ·- - · 

Atherosclerosis, 89 (1991) 183-190) . This·· iesults · in an 
increase: in liver bile acid synthesis by 'tne :·river 
using cholesterol as well as an ·upregulation~ of ·the·· 

liver LDL receptors which enhances clearcmce of,· 
cholesterol and decreases serum LDL cholesterol·levels. 

In another approach to the reduction of ·· : 
recirculation of bile acids, the ileal bile ·acid 
transport system is a putative pharmaceutic~i~target 
for the treatment of hypercholesterolemia based on an 
interruption of the enterohepatic circulation with 
specific transport inhibitors (Kramer, et al, 
•Intestinal Bile Acid Absorptionn Tbe Jourual ·of 
Biological Chemistr,x, Vol. 268, No. 24, Issue of August 
25, pp. 18035-18046, 1993). 
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In a series of patent applications, eg Canadian 
Patent Application Nos. 2,025,294; 2,078,588; 
2,085,782; and 2,085,830; and EP Application Nos. O 379 
161; O 549 967; 0 559 064; and 0 563 731, Hoechst 

S Aktiengesellschaft discloses polymers of various 
naturally occurring constituents of the enterohepatic 
circulation syst~ and their derivatives, including 
bile acid, which inhibit the physiological bile acid 
transport with the goal of reducing the LDL cholesterol 

10 level sufficiently to be effective as pharmaceuticals 
and~ in particular for use as hypocholesterolemic 
agents. 

In vitro bile acid transportinhibition is 
disclosed to show hypolipidemic activity in The 

15 Wellcome ·Foundation Limited disclosure of the world . · · 
patent application number WO 93/16055 for 
•Hypolipidemic Benzothiazepine Compounds" 

Selected benzothiepines are disclosed in world· 
patent application number W093/321146 for numerous uses· 

20 including fatty acid metabolism and coronary vascular' 
diseases. 

Other selected benzothiepines are known for us·e as···. ·' 

25 

hypolipaemic and hypocholesterolaemic agents, 
especially for the· treatment or prevention of· · 
atherosclerosis as disclosed by application Nos. EP 
508425, FR 2661676, and WO .92/18462, each:'of"" which ;s 
limited by an amide bonded to the carbon 'adjacent the . 
phenyl ring of the fused bicyclo benzothlepine ring. 

The above references show continuing efforts to 
30 find safe, effective agents for the prophylaxis and 

treatment of hyperlipidemic diseases and their 
I 

usefulness as ~ocholesterolemic agents. 
Additionally selected benzothiepines are disclosed 

for use in various disease states not within. the 
35 present invention utility. These are EP 568 898A as 

abstracted by Derwent Abstract No. 93-35158.9; wo 
89/1477/A as abstracted in Derwent Abstract No. 89-

-. .. . 
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370688; U.S. 3,520,891 abstracted in Derwent 50701R-B: 
US 3,287,370, us 3,389,144; US 3,694,446 abstracted in 
Derwent Abstr. No. 65860T-B and WO 92/18462. 

HMG Co-A reductase inhibitors have been used as 
S cholesterol-lowering agents. This class of compounds 

inhibits 3-hydroxy-3-methylglutaryl-coenzyme A (HMG·Co­
A) reductase. 'rhis enzyme catalyzes the conversion· of 
HMG Co-A to mevalonate, which is an early and rate~ 
limiting step in the biosynthesis of cholesterol. 

10 Benzothiazepine anti-hyperlipidemic agents are 
dis(:losed in WO 94/18183, WO 94/18184, WO 96/05188,· WO 
96/16051, AU-A-30209/92, AU-A-61946/94, AU-A-61948194,· 
and AU-A- 61949/94. . . ·· ... 

The present invention furthers such efforts by 
15 providing novel pharmaceutical ·compositions and- ine-thods 

for the treatment of hyperlipidemic conditions. 

StJMM.ARY OF 'l'HE XNVEN'l'J:OH 

Accordingly, among its various apects, the present 
20 invention provides compounds of··formula ·(I) : 

25 
wherein: 
q is an integer from 1 to 4; 
n is an integer from O to 2;• 

R1 and R2 are independently selected from· the 
group consisting of H, alkyl, alkenyl, alkyn.yl, 
haloalkyl, alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 

(I): 
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dialkylamino, alkylthio, (polyalkyl)aryl, and 
cycloalkyl, 

wherein alkyl, alkenyl, alkyn.yl, haloalkyl, 
alkylaryl, arylalkyl, alkoxy, alkoxyalkyl, 

s dialkylamino, alkylthio, (polyalkyl)aryl, and 
cycloalkyl optionally are substituted with one or more 

substituents selected from the group consisting of oa9 , 

NR9R.1o, ~R'a1°RwA-, sa9, s+R9R~; :e·R.'R11R11A·, s··<o:> a 9 , So2R9 , 

9 9 9 10 S03R , C02R , CN, halogen, oxo, and CONR R , 

10 wherein alkyl, alkenyl, alkynyl, alkylaeyl·~ 

alkoxy, alkoxyalkyl, (polyalkyl)acyl. and cycloalkyl . 

optionally have one or more carbons replaced .. by o·~ NR9 , ·· 

N+R9a10A-, S, SO, so2, S+R9A-, l?+R9R10A-·, ~r phenylene, 

wherein R9, R10 , and Rw are independently selected 
15 from the group consisting of H, alkyl, alkenyl, 

20 

alkynyl, cycloalkyl, aryl, acyl, heterocycle, heteroaryl, . . 

anunoniumalkyl, alkylammoniumalkyl, and arylalkyl; or 

R1 and a2 taken together with the carbon1 ~o-.which 
they are attached form C

3
-C

10 
cycloalkylidene:: ·- -

R3 and R4 are independently selected from the: 
,... . . ~ 

group consisting of H, alkyl, alkenyl, alkynyl, 

acyloxy, aryl, heteroJ§"c'fe~lJR9 , NR9R10 , sR9 ,· SCOJ°R~:,. 

so2R9 , and S03R9 , wherein R' and R10 are as defined ,... · ' 

above; or 

25 R3 and R4 together form =O~ =NOR11, =S, =NN°R11R12 , 

=NR9, or =CR11a12, 

wherein a11 and R1~ are independently selected 
from the group consisting of H, a.lkyl, alkenyl, 
alkynyl, aryl, arylalkyl, alkenylalkyl, alkynylalkyl, 

l~l • 
3 0 heterocycle ,_Aca.-r.t10:kyalkyl, carboalkoxyalkyl, · 

cycloalk.yl, cyanoalkyl, oR9 , NR9R10 , sa9, S(O)R9, 

S02R9 , S03R9 , C02R9, CN, halogen, oxo, and CONR9a 10 , 
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wherein a9 and a10 are as defined above, provided that 

both a3 and R4 cannot be OH, NH and SH, or 
2-· 

all and a12 together with the nitrogen or carbon 
atom to which they are attached form a cyclic ring; 

RS and a6 are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 

l lkyl h - .hete;om:yl; h . l eye oa , eterocye.Le,Jlquaternary eterocyc e,. quaternary 
9 9 9 9 

'heteroaryl, SR ,S(O)R ' S02R , and S03R ' 

wherein al~l, alkenyl, alkynyl, aryl, cycloalkyl, 
hetemm:y1' h . l d .. heterocycle,Aquaternary eterocyc e, an quaternary 

heteroaryl can be substituted with one or more ·· · 
substituent groups independently selected from-the 
group consisting of alkyl, alkenyl, alkynyl-, · polyalkyl, · ,_· 

polyether, aryl, haloalkyl, cycloalkyl, heterocycle,heterom:yl 
.arylalkyl, quaternary heterocycle, quaternary 

heteroaryl, halogen, oxo, OR13 
I NR13R14 , sa1-3 

I S(O)a13 , 

S02R13, S03Rl3, NR13oa14, NR13NRl4alS, N02. C02Rl3, CN, 

oM, so20M, so2NR13a14, cco>NR13R14 , c<o>c>M. co:a~l., -:· ·· 
P(O)Rl3R14

1 
P+Rl3R14~5A-, 

N+R9RllR12A-, 
'. 

wherein: 

A- is a pharmaceutically acceptable anion and M .:i.s·· 
a pharmaceutically acceptable cation, ..... ~ :. f. 

said alkyl, alkenyl, alkynyl, polyalkyl, 
25 polyether, aryl, haloalkyl, cycloalkyl, hetm:ocycle arx1 heteroaryl 

can be further substituted with one or more _substi.tuent 

groups se~ected from the group consisting of oa7 , 

~ .. '"'as, sa' 5 co> a' 1 1 1 .. ~A I , S02R. , S03R. I C02R , CN, oxo, . 
78 +789 ···. CONR R , N R R R A-, alkyl, alkenyl, alkynyl, aryl, 

30 cycloalkyl, heterocycle, heterom:yl., m:ylalkyl, quate:cna:cy 

.. : 

. ; ' 'i·. 
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heterocycle, quaternary heteroaryl, P(O)R7R8 , 

p+a7a8a9A-, and P(O)(OR7)oR8, and 
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wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalk.yl, cycloalkyl,heterocycle and hetemm:yl. · 

5 can optionally have one or more carbons replaced by 0, 
7 + 1 a + 1 7 · 1. NR , N R RA-, S, SO, so2, s R A-, PR , P(O)R' 

P+R7R8A-, or phenylene, and. a13 , a14 , and a15 are 
·independently selected from the group consisting of 
hyd~ogen, alkyl, alkenyl, alkynyl, polyalkyl, aryl, 

10 arylalkyl, cycloalkyl, heterocycle, hetemm:yl 

quaternary heterocycle, quaternary het:.eroaryl, a:qd 
quaternary het:.eroarylalkyl, 

wherein alkyl, alkenyl, alkynyl, arylalkyl ,: · · 
hetero~c~~ polyalkyl optionally have.one.or·m~re 

15 carbons replaced by 0, NR', N+RgRlOA-, S, SO, S02, 

S+R9A-, PR9 , P+R9a10A-, P(O)R', phenylene, carbohydrate, 
amino acid; peptide, or polypeptide, and 

a13 , a14 , and a15 are optionally substituted-with 
one or more groups selected from the group consisting 

· ... 

20 of sulfoii~~atT~fi~terocycle, quaternar§. ,· ·: ·. ·- .. : ·· ... :~ .. "/ ~ -

heteroaryl,: oa9 , NR9a10 , N+a9a11R12A-, sa9 ·, s (0) R.9 , 

so2R9 
I S03R9 , oxo, co2a9 , CN, halogen, CONR9a10 , so20M,. 

S02NR9R10~ Po(OR16)0R17' P+R9R10.J(-1A-, S+R9RlOA-, and C(O)~,. 

wherein a16 anc:l a17 are independently selected 

25 from the substituents constituting R9 and M; or 

R14 and a15, together with the nitroge~ atom to 
which they are attached, form a cyclic ring; 

R7 and R8 are independently selected from the 
group consisting of hydrogen and alkyl; and 

30 one or more Rx are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, 
polyalkyl, acyloxy, aryl, arylalkyl, halogen, 
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haloalkyl, cycloalkyl, heterocycle, heteroaryl) 
polyether, quaternary heterocycle, quaternary 

heteroaryl, oa13 , NR13R14 , sa13 , S(O)a13 , S(0)2a13 , 

S03R13, s+Rl3al4A-, NR13oa14, NR13NR14a15, N02, C02Rl3, 

5 CN, OM, S020M, so2NR13a 14 , NRMC(O)Ru, C(O}NR13a14 , 

10 

NR14c(O)R13 , C(O)OM, coa13 , OR18 , S(O)nNR18 , NR13a18 , 

.NR1Boa14, N+R9a11a12A-, p+a9allal2A-, amin; a~id, 
peptide, polypeptide, and carbohydrate, 

- wherein alkyl, alkenyl, alkynyl, cycloalkyl, aryl, 
he~J.., . . . 

polyalkyl, heterocycl.e, /\ acy .Loxy, arylalkyl ,,· haloalkyl, 
polyether, quaternary heterocycle, and quaternary 

heteroaryl can be further substituted with oa9 ,· NR9a10 , 

N+a9a 11a 12A-, sa9 , S(O)R9 , S02R9 , S03R9 , OX~; co2a9 , 

CN, halogen, CONR9RlO, S020M, S02NR9alO, l?O(OR11 )0R17
, 

15 P+R9R11R12A-, s·a'R10A", or c (O} OM, and 

wherein a18 is selected from the group consisting 
of acyl, arylalkoxycarbonyl, arylalkyl, het'eroeyc·le, · · .. · · · · 

. ~ . . -
~ . ... . 

heteroaryl., alkyl., quaternary heterocycl.e, and quateniary hetemaryl. · · ' · · · · · · 

20 

wherein acyl, arylalkoxycarbonyl, arylalkyl, · 
heterocycle, heteroaryl., alkyl> quaternary heterocycle, 
and quaternary heteroaryl optionally are substituted ' 
with one or more substi1:lErll:S selected from the group 

consisting of oa9, NR9a10 , N+a9a 11a12A-, sa9 ,- S(O)R9; 

so2R9 
I S03R9 

I oxo,. C02R9 
I CN, ha~ogen, CONR9R10·, S03R9 , 

25 S020M, S02NR9R
10, PO(OR

16
)0R17 , and C(O}OM,. 

wherein in ax, one·or more carbons are optionally 

replaced by o, NR13 , N+a13a14A-, s, so, so2, s+a13A-, 

13 . 13 + 13 14 • . . 
PR , P(O)R P R R A-, phenylene, amino ~cid, 
peptide, polypeptide, carbohydrate, polyether, or 

30 polyalkyl, 
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wherein in said polyalkyl, phenylene, amino acid, 
peptide, polypeptide, and carbohydrate, one or more 

. 9 + 9 10 carbons are optionally replaced by O, NR , N R R A-, 

S, SO, so2. s+R9A-, PR9 , p+a9a 10A-, or P{O)R'; 
5 wherein quaternary heterocycle and quaternary 

heteroaryl are optionally substituted with one or more 
groups selected from the group consisting of alkyl, 
alkenyl, alkynyl, polyalkyl, polyether, aryl, . 

b::f!ta:ir.vl.L. .. l 1. l hal ha1oa1ky1, cyc1oa1ky1, heterocyc e,Aa"".l' ·a ky • ogen, 

10 ox~, o~13 ' NR13a14 , SR13 ' s (0) a13 ' S02R
13

·, S03a
13

, 

NR13oa14 , NR13Na14a 15 , No2, co2a13 , CN, ·oM, so20M, 

S02NR13a14 , C(O)NR13a14 , C(O)OM, coa13 , P(O)R13R14 , 

p+a13R14Rl5A-,. P(OR13 )0Ru, s·a13a"'A-, and N+a9a11a 12A-, 

provided that both R5 and R6· cannot be hydrogen, 

15 OH, or SH,and when a5 is OH, a1 , a2 , a3 ,.a4 , R7 and a8 

cannot be all hydrogen; 

20 

provided that when R5 or a• is phenyl, only one of 
R1 or R2 is H; 

provided that when q = l and R111 is styryl, 
anilido, or anilinocarbonyl, only one o:fi""R' ·or R8 is 
alkyl; or 

a pharmaceutically acceptable salt, solvate~ or 
prodrug thereof. 

Preferably, R5 and R6 can independently be 
25 selected from the group consisting of H, aryl, · · 

heterocydf~~ternary heterocycle, and quaternary· 
heteroaryl, 

wher~in said ary .L, heterocycle, heteroaryl, quaternaxy 
heterocycle, and quaternary heteroaryl can be. 

30 substituted with one or more substituent groups 
independently selected from the group consisting of 
alkyl, alkenyl, alkynyl, polyalkyl, polyether, aryl, 
haloalkyl, cycloalkyl, heter~~1crylalkyl, halogen, 

oxo, OR13 , NR13a 14 , SR13 , S(O)R13 , S02a13 , S03a13 , 

; ::· . ~ ~ ... 



----------------------------------·-···········---·----· 

W098/40375 PCT/US98/03792 

NR13oR14, NR13NR14a1S, N02, C02R13, CN, OM, so20M, 

S02NR13R14 , C(O)NR13R14 , C(O)OM,_coa13 , P(O}R13R14, 

p+a13R14.~15A-, P (ORu) OR,,., S+RuR141A-, and N+R9R11R12A-, 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, . 
5 polyether, aryl, haloalkyl, cycloalkyl, hete:cocycle and lEtm:myl 

can optionally have one or more carbons replaced by O, 

NP..', N+R7R8A-, S, SO, so2, S+R7A-, PR7 , P(O)R7 

P+R7a8A-, or phenylene, 
· wherein said alkyl, alkenyl, alkynyl, polyalkyl, 

10 polyether, aryl, baloalkyl, eye loalkyl, . heterocycle and. lsl:Elier:yJ. 
can be further substituted with one or more substituent 

15 

20 

25 

groups selected from the group consisting of OR7 , 

NR7a 8 , SR7 , SCO>R7 , S02R7 , S03R7 , C02R7 , CN, cxo, 

CONR7R8 , N+R7R8R9A-~_alkyl, alkenyl, alkynyl, aryl, 
neteroa:cYlr cycloalkyl, heterocycle,/\arylalkyl, quaternary 

heterocycle, quaternary heteroaryl, P (O)R7R8 , P+R7R8R9A-, 
and P (0) (OR-r)OR1

• .'~.:.-: . . 

More preferably, R1 or R' has the formula: 

-Ar-(R'°), 

wherein: 
t is an integer from 0 to S; 
Ar is selected from the group consisting-of 

phenyl, thiophenyl, pyridyl, piperazinyl, piperonyl, 
pyrroly1, naphthyl, furanyl, anthracenyl, quinolinyl, 

. isoquinolinyl, quinoxalinyl, imidazolyl, pyrazolyl, 
oxazolyl, isoxazolyl, pyrimidinyl, thiazolyl, · 

30 triazolyl, isothiazolyl, indolyl,.benzoimidazolyl, 
benzoxazolyl, benzothiazolyl, and benzoisothiazolyl; 
and 

one or more aY are independently selected from the 
group consisting of H, alkyl, alkenyl, alkynyl, aryl, 

10 
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cycloalkyl, heteroc:yc:le. heteroaryJ., quaterna:cy heterocycle, 
9 9 9 9 9 quateu::nacy hetemaeyl OR , SR I S(O)R , S02R I and S03R , 

wherein alkyl, alkenyl, alkynyl, aryl, cycloalkvl. 
heterocycJ.e, and heterom:yi can be substituted with one or more 

5 substituent groups independently selected from the 
group consisting of alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cyc:loalkyl, heteroc:ycle, leteu a•yJ., 

arylalkyl, halogen, oxo, oa13 , NR13R14 , sa13 , S(O)R13 , 

.S02R13, S03R13, NR130Rl4, NR13NR14R15, N02, C02R13, CN, 

10 OM,· S020M, S02NR13a14 , C(O)NR13R14 • C(O)OM, coa13 , 

P (O) &13R14 , P+R13R1 °'R15A-, P (OR13
) OR1

\ s·R13R"A", and 
'. 

wherein said alkyl, alkenyl, alkynyl, polyalkyl, 
polyether, aryl, haloalkyl, cyc:loalkyl,h:!t:el:cqc1e, cr:dl:el:ax:styl 

15 can be further substituted with one .or more substituent 

20 

. 25 

groups selected from the group consisting of OR7 ; 

NR7R8, 7 ( ) 7 7 7 7 SR , S 0 R , S02R , SOJR , C02R , CN, oxo, 

CONR7R8, N+R7R8R9A-, alkyl, alkenyl, alltynyl, ~ryl:; .. 
cyc:loalkyl, heterocycle, .h::tet:caL.yl, ar:y.lalJwl, g.:atea:acy~·. ·. 

heterocycle, quaternary heteroaryl, P(O)R7a8 , P+R7Nh-, 
and P co> (OR"'> oa•, and 

wherein said alkyl, alkenyl, alk.ynyl, polyalkyl. · 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, and· het~l 

can optionally have one or more carbons replaced by O, 
7 + 7 8 + 7. 7 ' NR, N RR A-, S, SO, S02, SR A-, PR, P(O)R, 

P+R7R8A-, or phenylene •. 

Most preferably, R5 or R6 has the formula (II): 

" 

• r"".'::.~. • - J I • 

·.- .. 
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(II) 

5 'l'he invention is further directed to a compound 
selected from among: 

Rzo _ Ru _ Ru (Formula DI) 

10 
R:aa 

R:ao - Ru - Ru (Formula DII) , 

15 and 

20 R20 
- R11 

... R21 (Formula DIII) 

wherein R11 is selected from the group 
25 consisting of alkane diyl, alkene diyl, alkyne diyl, . . 

polyalkane diyl, alkoxy·diyl, polyether diyl, 
• polyalkoxy diyl, carbohydrate, amino acid, pep.tide, and 

polypeptide, wherein alkane diyl,·alkene diyl, alkyne 
diyl, polyalkane diyl, alkoxy diyl, polyethe~ diyl, 

30 polyalkoxy diyl, carbohydrate, amino acid, peptide, and 
polypeptide can optionally have one or more carbon 

·-7 +78 +78 atoms replaced by o, NR , N R R , s, so, so2, S R R '· 
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PR 7 , p + p 7 Ra, phenylene, hetm:ocycle, heteroaryJ., quatemB:i:y 

heterocycle, quatema:cy bet:eroaxyl, or a:cyl, 
wherein alkane diyl, alkena cliyl, alkyna diyl, 

polyalkane diyl., allcc»c¥ diyl, polyether ~yl, 
5 polyalkox.y diyl, ca.bolwdrate, amino acid, peptide, and 

polypeptide can be substituted with one or mare 

10 

15 

20 

25 

aubstituent groups independent:]¥ selected fJ:Om the 
group consisting of al]Wl, alkenyl, alkynyl, polyalkyl, 
polyether, a:cyl, haloalkyl, cycloallql, heterocycle, hetemaryl, 

4xylalkyl, halogen, oxo, oa.13, NR13a14 , sa13, s(o)a13, 

802a13, so3a13. NR130R.14, NR.13NR.14als, w 2 , · c:o2a13,. c:N. 
OM, so20M, S02Nl\13a 14, c to> Na13a 14, c tol OM, ccm13 ; ··· 

P(O)a13a14, p+a13:a1\ 15A-, P(OR.u)ORH, s•aua"A•; and· 

n+a9a11a12A-' 
··wherein Ru further comprises functional linkages 

by which a1
.• is bonded to a•, au, or p,,• in the compounds 

of Po:mulae Dll and DIII, and a» in the compounds of 
Foi:mula DIII. Each of P.11

, R11
, or aa and a» comprises a 

benzothiepine moiety as described above that is 
therapeutically· effective in inhibiting ileal ·bile· ·acid 
transpo:rt. .• . j· ..... 

'lbe invention is also directed to a compound'·· _; 
selected f:Olll among Poxmula. D:r, Fo:mula DII 8nd ·Fa.rniiila· · 
DI:tl: in which each of a•, a•, an and a• comprises a ... 
benzothiepine moiety corresponding to the Formul~'.: · ; · ., 

(Fo=mla l>ZV) · 

30 or: 

, .. 

,, . ., , .. 
.. ... ~: 
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(Formula DIVA) 

wherein R1
, R2

, R3
, R', R5

, R', R1
, R1

, a•, q, and n are as 
defined in Formula I as described above, and R55 is · 

5 either a covalent bond or arylene. 
In compounds of Formula DIV, it is particularly 

preferred that each of R20
, R21

, and R22 in Formulae ot:r· 
and DIII, and R" in Formula DrII, be bonded ~t its 7-
or 8-position to R.u. J:n compounds of Formula· DIVA, 'it. 

10 is particularly preferred that R55 com.prise a phenyleni! 

15 

moiety bonded at am- or p-carbon thereof to R.19
• 

Examples of Formula DI include: 

I~ 

(III) 
,_ 
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R~A 

RSA 

R7A . 

(IV) 

(V) 

In any of the dimeric or multimeric structures . 
10 discussed immediately above, benzothiepine cc:ptJ>ounds of 

the present invention can be used"alone or in various 
combinations. 

In any of the compounds of the present invention, 
R:r. and R2 can be ethyl/butyl or butyl/butyl. 

JS" 
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Other compounds useful in the present invention as 
ileal bile acid transport inhibitors are shown in 
Appendix A. 

In another aspect, the present invention provides 
a pharmaceutical composition for the prophylaxis or 
treatment of a disease or condition for which a bile 
acid transport inhibitor is indicated, such as a 
hyperlipidemic condition, for example, atherosclerosis. 
such compositions comprise any of the compounds 
disclosed above, alone or in combination~ ·in an amount 
effective to reduce bile acid levels in the blood, or 
to reduce transport thereof across digestive system 
membranes, and a pharmaceutically acceptable· carrier, 
excipient, or diluent. 

In a further aspect, the present invention also 
provides a method of treating a disease or condition in 
mammals, including humans, for which a bile acid 
transport inhibitor is indicated, comprising 
administering to a patient in need thereof a compound 
of the present invention in an 'effective amount in· unit' \ 
dosage form or in divided doses. ·, · 

In yet a further aspect, the present invention · 

,:-_ 

: .... 

also provides processes for the preparation of · · · · 
compounds of the present invention. 

25 In yet another aspect, the present invention 

30 

35 

provides a combination therapy comprising the· u·se of a 
first amount of an ileal bile acid transport.inhibitor 
and a second amount of a HMG Co-A reductase inhibitor 
useful to treat hyperlipidemic disorders, wherein said 
first and second amounts together comprise an anti­
hyperlipi~emic condition effective amount of said 

I 

compounds. 
HMG co-A reductase inhibitor·compounds useful in 

the present invention are shown in Appendix ~~ · 
Further scope of the applicability of the present 

invention will become apparent from the detailed 
description provided below. However, it should be 

lb 
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understood that the following detailed dscription and 
examples, while indicating preferred embodiments of the 
invention, are given by way of illustration only since 
various changes and modifications within the spirit and 
scope of the invention will beomce apparent to those 
skilled in the art from this detailed description. 

J)ITA:CLED J:>BSCR:tPT:CON OF 'l'HE ];NV'EN'l':CON 

The following detailed description is.provided to 
aid those skilled in the art in practicing the present 
invention. Even so, this detailed description should 
not be construed to unduly limit the present invention· 
as modifications and variations in the emobodiments 
discussed herein can be made by those of.ordinary skill 
in the art without departing from the spirit or scope·. 
of the present inventive discovery. 

The contents of each of the references cited 
herein, including the contents of the references cited 
within these primary references, are herein 
incorporated by reference in their entirety. 

Definitions 

In order to aid the reader in understanding the 
following detailed description, the following ·_ 
definitions are provided: 

•Alkyl• , • alkenyl, " and • alkynyl • unless ·otherwise 
noted are each straight chain or branched··chain 
hydrocarbons of from one to twenty carbons for alkyl or 
two to twenty carbons for alkenyl and alkynyl in the 
present invention and therefore mean, for example, 
methyl, ethyl, propyl, ~utyl, pentyl or hexyl .and 
ethenyl, :Propenyl, butenyl, pentenyl, or hexenyl and 
ethynyl, propynyl, butynyl, pentypyl, or hexYdyl . . 
respectively and isomers thereof. 

•Aryl• means a fully unsaturated mono- or multi­
ring carbocyle, including, but not limited to, 

' . . .~ 

. ~· : ~ . -.. 
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substituted or unsubstituted phenyl, naphthyl, or 

anthracenyl. 
"Heterocycle• means a saturated or unsaturated 

mono- or multi-ring carbocycle wherein one or more 
5 carbon atoms can be replaced by N, S, P, or O. This 

includes, for example, the following structures: 

10 

15 

20 

25 

wherein 
proviso 
carbon, 
atom by 
S atom. 

or 

Z, Z', Z" or Z"' is C, S, P, O, or N, with the 
that one of z, Z', Z" or Z"' is other than 
but is not O or S when attached to another Z 

a double bond or when attached to another O or 
Furthermore, the optional substituents are 

understood to be attached to Z, Z', Z" or Z"' only when 
each is c. ·' 

The term "heteroaryl" means a fully unsaturated· 
heterocycle. 

In either "heterocycle" or "heteroaryl, ,,·_the· point·· 

of attachment to the molecule of interest· can· be at the 
heteroatom or elsewhere within the ring. · · 

The term "quaternary heterocycle" means a 
heterocycle in which one or more of the heterpatoms, 
for example, O, N, S, or P, has such a number of bonds 
that it is positively charged. 'l'he point of attachment 
of the quaternary heterocycle to the molecule of 
interest 9an be at a heteroatom or elsewhere. 

The· term •quaternary heteroaryl" means a· 
30 heteroaryl in which one or more of the beter~atoms, for 

example, O, N, S, or P, has such a number of ·bonds that 
it is positively charged. The point of attachment of 
the quaternary heteryaryl to the molecule of interest 
can be at a heteroatom or elsewhere. 

I\ 
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The term "halogen" means a fluoro, chloro, bromo 
or iodo group. 

The term "haloalkyl" means alkyl substituted with 
one or more halogens. 

The term •cycloalkyl" means a mono- or multi­
ringed carbocycle wherein each ring contains three to 
ten carbon atoms, and wherein any ring can contain one 
or more double or triple bonds. 

The term "diyl" means a diradical m~iety wherein 
said moiety has two points of attachment to molecules 
of ·interest. 

The term "oxo• means a doubly bonded oxygen. 
The term "polyalkyl" means a branched or stralght 

hydrocarbon chain having a molecular weight up to about 
20,000, more preferably up to about 10,000, most 
preferably up to about 5,000. 

The term "polyether" means a polyalkyl wherein one 
or more carbons are replaced by oxygen, wherein the 
polyether has a molecular weight up to about 20,000, 
more preferably up to about 10i000, most preferably· ·up 
to about 5,000. 

The term "polyalkoxy• means a polymer of alkylene 
oxides, wherein the polyalkoxy has a molecular weight' ·. 
up to about 20,000, more preferably up to about lo·,ooo,. 
most preferably up to about 5,000. 

The term "cycloaklylidene" means a mono- or multi.:..·.·. 
ringed carbocycle wherein a carbon within th~ ring 
structure is doubly bonded to an atom which is not 
within the ring structures. 

The term "carbohydrate• means a mono-, di-, tri-, 
or polysa~charide wherein the polYsaccharide can have a 
molecular' weight of up to about 20,000, for example, 
hydroxypropyl-methylcellulose or chitosan. 

The term "peptide" means polyamino acrd·· c.ontaining 
up to about 100 amino acid units. 

The term "polypeptide" means polyamino acid 
containing from about 100 amino acid units to about 
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1000 amino acid units, more preferably from about 100 
amino acid units to about 750 amino acid untis, most 
preferably from about 100 amino acid units to about 500 

amino acid units. 
The term "alkylammoniumalkyl"' means a ~ group or 

a mono-, di- or tri-substituted amino group, any of 
which is bonded to an alkyl wherein said alkyl is 

bonded to the molecule of interest. 
The term "triazolyl• includes all positional 

isomers. In all other heterocycles and heteroaryls 
which contain more than one ring heteroatom and for 
which isomers are possible, such isomers ·are included 
in the definition of said heterocycles and heteroaryls. 

The term •sulfoalkyl"' means an alkyl group to 
which a sulfonate group is bonded, wherein said alkyl 
is bonded to the molecule of interest. 

The term "active compound" means a compound of the 
present invention which inhibits transport of bile 
acids. 

When used in combination, for example ftaikylaryl" 
or "arylalkyl,"' the individual terms listed· above have· 
the meaning indicated above. 

The term "a bile acid transport inhibitor" means a 
compound capable of inhibiting absorption of bile acids 
from the intestine into the circulatory system of· ~ 
mammal, such as a human. 'l'his includes incre'asing the 
fecal excretion of bile acids, as well as red~cing· the 
blood plasma or serum concentrations of cholesterol and 
cholesterol ester, and more specifically, reducing LDL 
and VLDL cholesterol. Conditions or diseases which 
benefit f~om the prophylaxis or treatment by bile acid 
transport'inhibition include, for example, a 
hyperlipidemic condition such as atherosclerosis. 

The phrase "combination therapy• refers. t.o the 
administration of an ileal bile acid transport 
inhibitor and a HMG Co-A reductase inhibitor to treat a 
hyperlipidemic condition, for example atherosclerosis 

' . '. ~.. . .. , 
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and hypercholesterolemia. Such administration 
encompasses co-administration of these inhibitors in a 
substantially simultaneous manner, such as in a single 
capsule having a fixed ratio of active ingredients or 
in multiple, separate capsules for each inhibitor 
agent. In addition, such administration· also 
encompasses use of each type of inhibitor in a 
sequential manner. In either case, the t;-eatment 
regimen will provide beneficial effects of the drug 
combination in treating the hyperlipidemic ·condition.·· 

· The phrase •theraputically effective• is intended 
to qualify the combined amount of inhibitors in the 
combination therapy. This combined amount will achieve· 
the goal of reducing or eliminating the hyperlipidemic 
condition. 

Compounds 

The compounds of the present invention can have at 
least two asymmetrical carbon atoms, and therefore 
include racemates and stereoisomers, such as · t·: 

diastereomers and enantiomers, in both pure form and· in· 
admixture. Such stereoisomers can be prepared using·· 
conventional techniques, either by reacting · 
enantiomeric starting materials, or by separating 
isomers of compounds of the present inverition. 

Isomers may include geometric isomers, for example 
cis isomers or trans isomers across a double.bond. All 
such isomers are contemplated among the compounds of 
the present invention. 

The compounds of the present invention also 
include tautomers. 

The compounds of the present invention as 
discussed below include their salts, solvates and 
prodrugs. 

Compound Syntheses 

.; ... 
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The starting materials for use in the preparation 
of the compounds of the invention are known or can be 
prepared by conventional methods known to a skilled 
person or in an analogous manner to processes described 

5 in the art. 
Generally, the compounds of the present invention 

can be prepared by the procedures described below. 
For example, as shown in Scheme I, reaction of 

aldehyde II with formaldehyde and sodium hydroxide 
10 yields the hydroxyaldehyde III which is converted to 

mes;irlate 'IV with methanesul.fonyl chloride and · 

triethylamine similar to the procedure described in 
Chem. Ber. 98, 728-734 (1965). Reaction of·mesylate rv 
with thiophenol V, prepared by the procedure described 

15 in WO 93/16055, in the presence of triethylamine yields 

20 

keto-aldehyde VI which can be cyclized with the 
reagent, prepared from zinc and titanium trichloride in 
refluxing ethylene glycol dimethyl ether· (DME), to give 
a m~xture of 2,3-dihydrobenzothiepine VII and two 
racemic steroisomers of benzothiepin-(SH)-4-one VIII 
when R1 and R2 are nonequivalent. Oxidation· of ·v:r:r with~ 
3 equivalents of m-chloro-perbenzoic acid -cMCPBA) gives. 
isomeric sulfone-epoxides IX which upon hidrogenation 
with palladium on carbon as the catalyst yield a" 

25 mixture of four racemic stereoisomers of 4·:...hydro:xY-
2, 3, 4, 5-tetrahydrobenzothiepine-l, 1-dioxides'; x and t;wo 

racemic stereoisomers of 2,3,4,5-tetrahydro~· · 
benzothiepine-l, l-dioxides XI when R1 and. R2 are· ... 
nonequivalent. 

30 Optically active compounds of the present 
invention can be prepared by.using optically active starting 
material III or by resolution of compounds X with optical 
resoluti~n agents well known in the art as describ9d in J. 
Org. Chem., 39, 3904 (1974}, ibid., 42~ 2781 (1977f, and 

35 i.bid. I ,,, 4891 (1979) • 

'· 



. . . 
.... -:: 

5 

W098/4037S 

llllwt 

~a 
HCOH, NaOH Rt .. ~ 'R., 0 

'tl~ II 
K 

I • 
.. 0 

(tR1 -~ • 
'R., 'R~ 0 

{('y 
" 
~" 

Znll1CI 11 Ra 

PCT/US98/03?92 

Mlat'EI aN R1 R 

.. ..o~ 
~ 0 

~1 II 

" 
~'1 t-' RtR 

~ ElaN H 

• 

-~' 11, 

f, \41 

1-" "' . .. .. 

•• 

_..MCPBA 
HtNC 

x 

• • 

• 
Alternatively, keto-aldehyde VI where R2 is H can be 
prepared by reaction of thiophenol v with a 2-
substituted acrolein. 

... 
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R.' 

Benzoth~epin-(SH)-4-one VJ:XI can be oxidized with MCPBA 
to give the benzothiepin-(SH)-4-one-1,1-dioxide XII 
which can be reduced with sodium borohydride to give 

s four racemic stereoisomers.of X. The two stereoisomers 
of X, Xa and Xb, having the OH group and R.5 on ·the 
opposite sides of the benzothiepine ring can be. 
converted to the other tw~ isomers of X, Xe .and Xd, 
having the OH group and R.5 on the same side of the 

10 benzothiepine rin~ by reaction in methylene chloride 
with 40-50% sodium hydroxide in the presence of a phase 
transfer catalyst (PTC). The transformation can also 
be carried out with potassium t-butoxide in THF. 
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* 

The compounds of the present invention where R5 is·· OR, 
NRR' or s (0) .R and R' is hydroxy can be prepared by 

s reaction of epoxide IX where R' is H with tbiol, 

alcohol, or amine in the presence of a base. 

.. ' 
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HOR, or HNRR1 or HS ( O) n.R base 

R1 = OR, NRR1
, s (0} AR 

Another route to Xe and Xd of the present invention is 
shown in Scheme 2. Compound VI is oxidized to compound 
XIII with two equivalent of m-chloroperbenzoic acid. 
Hydrogenolysis of compound XIII with palladium on 

10 carbon yields compound XIV which can be cyclized with 
either potassium t-butoxide or sodium hydroxide under 
phase transfer conditions to a mixture of· Xe and Xd.-. 
Separation of Xe and Xd can be accomplished by.either· 
HPLC or fractional crystallization. 
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'l'he thiophenols XVIII and V used in the present 
invention can also be prepared according to the Scheme 
3. Alkylation of phenol XV with an arylmethyl chloride 

s in a nonpolar solvent according to the procedure in J. 

Cllem. soc., 2431-2432 (1958) gives the ortho 
substit:uted phenol XVI. 'l'he phenol XVI can be 
converted to the thiophenol XV:CII via the thiocarbamate 
XVII by the procedure described in J. Org._ C.hem., 31, 

10 · 3980 {1966). The phenol XVJ: is first reacted with· 
dim~thyl thiocarbamoyl chloride and triethylamine to 
give thiocarbamate XVII which is thermally rearranged 
at 200-300 °C, and the rearranged product is hydrolyzed 
with sodium hydroxide to yield the thiophenol XV'II·I ~ · 

1.5 Similarly, Thiophenol V can also be prepared· from 2~ · 
acylphenol XIX via the intermediate thiocarbamate xx. 
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Scheme 4 shows another route to benzothiepine-l·, l;..· 
dioxides Xe and Xd starting from the thiophenol XVIII-~· 

S Compound XVIII can be reacted with mesylate IV to give 
the sulfide-aldehyde XXI. Oxidation of XXI with two·. 
equivalents of MCPBA yields the sulfone-aldehyde XIV · 
which can be cyclized with potassium t-butoxide to a 
mixture of Xe and Xd. Cyclyzation of sulfide-aldehyde 

10 with potassium t-butoxide also gives a mixtu~e of 
benzothiepine XXIIc and XXIId. 
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Examples of amine- and hydroxylamine-containing . 
compounds of the present invention can be prepared· as· 
shown in Scheme 5 and Scheme 6. 2-Chloro-s-

s nitrobenzophenone is reduced with triethylsilane and 
trifluoromethane sulfonic acid to 2-chloro-5-
nitrodiph.enylmethane 32. Reaction of 32 with lithium 
sulfide followed by reacting the resulting sulfide with 
mesylate IV gives sulfide-aldehyde XXIII. Oxidation of 

. . 
10 XX:tI'.:C with 2 equivalents of MCPBA yields sulfone-

aldehyde XXIV which can be reduced by hydrogenation to 
the hydroxylamine xxv. Protecting the hydroxylamine XXV 
with di-t-butyldicarbonate gives the N,O-di-(t-
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butoxycarbonyl)hydroxylamino derivative XXVI. 
Cyclization of XXVI with potassium t-butoxide and 
removal of the t-butoxycarbonyl protecting group gives 
a mixture of hydroxylamino derivatives XXVIIc and 

5 XXVIId. 'l'he primary amine XXXIIIc and XXXIIId 
derivatives can also be prepared by further 
hydrogenation of XXXV or XXVIIc and XXVJ:Id. 

'30 
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In Scheme 6, reduction of the sulfone-al~ehyde XXV 
with hydrogen followed by reductive alkylation of the 
resulting amino derivative with hydrogen and an 
aldehyde catalyzed by palladium on carbc?n in the same 
reaction vessel yields the substituted amine derivative 

3\ 
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XXVIII. Cyclization of XXVIII with potassium t-butoxide 
yields a mixture of substituted amino derivatives of 
this invention XXIXc and XXIXd. 

Scheme 7 describes one of the methods of . . 
introducing a substituent to the aryl ring at the 5-
position: of benzothiepine. Iodination of 5-phenyl 

10 de~ivative XXX with iodine catalyzed by mercuric 
triflate gives the iodo derivative XXXI, which upon 
palladium-catalyzed carbonylation in an alcohol yields 
the carboxylate XXXII. Hydrolysis of the carboxylate 
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11, 25 c 

:c. 
XXX1 

/~=-
1000 

and derivatization of the resulting acid to acid 

derivatives are well known in the art. 

Abbreviations used in the foregoing de~cription 

have the following meanings: 

~---tetrahydrofuran 
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P'l'C---phase transfer catalyst 
Aliquart 336---methyltricaprylylammonium chloride 
MCPBA---m-chloroperbenzoic acid 
Celite--- a brand of diatomaceous earth filtering 

DMF---dimethylformamide 
DME----ethylene glycol dimethyl ether 
BOC---t-butoxycarbonyl group 

R1 and R2 can be selected from among substituted 
and unsubstituted C1 to c10 alkyl wherein the 
substituent(s) can be selected from among·· 
alkylcarbonyl, alkoxy, hydroxy, and nitrogen-containing 

15 heterocycles joined to the C1 to C10 alkyl through an 
ether linkage. Substituents at the 3-carbon can 

20 

include ethyl, n-propyl, n-butyl, n-pentyl, isobutyl, 
isopropyl, -CHiC (=O) <;H,, -CH20C2H51 and -Cff:tO- (4-
picoline). Ethyl, n-propyl, n-butyl, and isobutyl are 
preferred. In certain particuiarly preferred· -
compounds of the present invention, substituents'R1 ·and 
R2 are.identical, for example n-butyl/n-butyl; so:that 
the compound is achiral at the 3-carbon. Eliminating 
optical isomerism at the 3-carbon simplifies the ·: · 

25 selection, synthesis, separation, and quality.control 
of the compound used as an ileal bile acid transport · 
inhibitor. ~n both compounds having a chiral 3-carbon 
and those having an achiral 3-carbon, substituents (R•) 
on the benzo- ring can include hydrogen, aryl, alkyl, 

30 hydroxy, halo, alkoxy, alkyl thio, ·alkylsulf inyl, 
alk.ylsulfonyl, haloalk.yl. haloalkoxy, (N)-hydroxy­
carbonylalkyl amine, haloalkylthi9, haloalkylsulfinyl, 
haloalkylsufonyl, amino, N-alk.ylamino, N,N-· 
dialkylamino, (N)-alkoxycarbamoyl, (N)-

35 aryloxycarbamoyl, (N)-aralkyloxycarbamoyl, trialky~­
ammonium (especially with a halide counterion), (N)­
amido, (N)-alkylamido, -N-alkylamido, -N,N-

3~ 

··.-.... ·· 



W098/40375 PCf/US!>B/03792 

dialkylamido, (N)-haloalkylamido, (N)-sulfonamido, (N)­
alkylsulfonamido, (N)-haloalkylsulfonamido, 
carboxyalkylamino, trialkyl-ammonium salt, (N)-carbamic 
acid, alkyl or benzyl ester, N-acylamine, 

5 hydroxylamine, haloacylamine, carbohydrate, thiophene a 
trialkyl ammonium salt having a carboxylic acid or 
hydroxy substituent on one or more of the alkyl 
substituents, an alkylene bridge having a quaternary 
~onium salt substituted thereon, - [O (Cffa)'.,l.-X where x 

10 is 2 to 12, w is 2 or 3 and X is a halo or a quaternary 
ammonium salt, and (N)-nitrogen containing heterocycle 
wherein the nitrogen of said heterocycle ·is optionally 
quaternized. Among the preferred species which may 
constitute R• are methyl, ethyl, isopropyl, t-butyl, 

15 hydroxy, methoxy, ethoxy, isopropoxy, methylthio, iodo, 
bromo, fluoro, methylsulfinyl, methylsulfonyl, 
ethylthio, amino, hydroxylamine, N-methylamino, N,N­
dimethylamino, N,N-diethylamino, 

20 

(N) -benzyloxycarbamoyl, trimethylarmnonium, A-, 

-NHC(=O)CH3 , -NHC(=O)C5H11 , -NHC(=O)C,Hu, -· . , 

carboxyethylamino, (N)-morpholinyl, (N)-azetidinyl, 
(N)-N-methylazetidinium A·, (N)-pyrrolidinyl, pyrrolyl, 
(N) -N-methylpyridinium A., (N) -N-methylmorpholinium A-, 

and N-N'-methylpiperazinyl, (N)-bromomethylamido, (N)-
25 N-hexylamino, thiophene, -~(C~) 2C02H I·, -NCH3CH2C02H, -

(N)-N'-dimethylpiperazinium I-, (N)-t­
butyloxycarbamoyl, (N)-methylsulfonamido, (N)N'~ 

methylpyrrolidinium, and -(OCH2Cffa) 3I, where A- is a 
pharmaceutically acceptable anion. 'l'he benzo ring 

30 can be mono-substituted at the 6, .7 or 8 position, or 
disubstit~ted at the 7-· and -8 positions. Also 
included are the 6,7,B-trialkoxy compounds, for example 
the 6,7,8-trimethoxy compounds. A variety of other 
substituents can be advantageously present on ··the 6, 7, 

35 8, and/or 9- positions of the benzo ring, including, 
for example, guanidinyl, cycloalkyl, carbohydrate 
(e.g., a 5 or 6 carbon monosaccharide), peptide, and 

35' 

· ... 
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quaternary ammonium salts linked to the ring via 

poly(oxyalkylene) linkages, e.g., - (OCffiCHa> .-!tR13RuRisA-, 

where x is 2 to 10. Exemplary compounds are those set 

forth below in Table 1. 
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TABLE 1 
Al.i:e::sai:ive ccmpcu=ds 13 (i'am!.l.y i'l.01.xxx.yyy) * 

-
S':a~i: Cpdit alaa2 a,S (P.X)CI 

(!'IT • :cic::i: • V'VY) 
. 

·~ . 
FlOl.OOl 01 n-p:opyl Ph- 7-:i*tbyl 

02 n-p:opyl Ph- 7-et:.hyl 
03 n-p:opyl Ph- 7-ba-p:apyl 
04 n-p:opyl Ph- 7-cer:-bu~yl 

OS n-p:;:,pyl lh- 7-0!! 
06 n-p:opyl ft:- 1-0C!!3 

07 n-p:opyl Ph- 7-0 Ciso-p:opyl) 
08 n-p:opy! Ph- 7-SCK3 .. 

09 n-p:opyl lb- 7-SCCH3 
10 n-p :opyl l'h.- 7-S02CH3 

* General Notes 

Zn the description of the substituents •(N)• indicates 
that: a nitrogen bearing substituent ·is bonded to the ring 
structure via the nitrogen 'atom. · · 

Similarly, 2-thiophene indicates a bond in the 2 position 
of the thic:Sphene ring. A similar convention is used for othe:-
heterocyclic substituents. · 

Abbreviations and pefinitions 
NH-CBZ is defined as -HNC(•O)OCH2Ph 

l1 
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11 n-p:cpyl Ph- 1-scK2CH3 12 n-p:opyl lh- 7-NH2 13 n-p:opyl th- ?-NHOH 14 n•p:opyl J!lh- 7-NHCH3 15 n-p:opyl lh- 7-N(CK3)2 16 n-p:opyl. lh- 7-N+CCH3)3, :C-1'7 n-p:opyl l'h- 7-NKC(•O)CH3 18 n-p:opyl l'h- 7-N(CK2CK3)2 19 n-p:opyl l'h- 7-NMeCH2C02H 20 n-p:opyl lh- 7-N•(Me)zCH2C02H, r 22. n-p:r:opyl lb- 7-(N)-mo:pho11ne 22 n-p:opyl Ph- 7-(N)-a:etidine 23 n-propyl lh- 7-tN>-N-methyl.azetidi.nium, x-24· n-p:r:cpyl Ph- 7-CNJ-py::olidine 25 n-p:opyl lh- 7-CN>-N-mechyt-pyrrolid.iniu::t, I-26 n-p:r:opyl Ph- 7- (N) -N-ir.ethyl•mo:pbol.init:."':1, · r 
.. 

~ .. - 27 n-propyl ih- 7-CN)-N'-maehylpipe:azine 28 n-p:r:opyl lh- 7-CN>-N'-dimethylpipe:azinil::, r 29 n-pi:cpyl Ph- 7-NH-CBZ 
•j'c 30 n•pi:cpyl Ph- 7-Naet0)C5K11 31 n-p:r:cpyl th- 7•NP.Ct0)CH2B: 32 n•p:cpyl Ph- 7-NH-C<NH)NH2 33 n-p:i:opyl Ph- 7-C2l-t.hiophene 

34 n-propyl Ph- 8-mechyl 35 n-p:r:opyl Ph- a-ethyl ". 36 n-p:r:opyl Ph- 8-iso-propyl 37 n-p:r:opyl Ph- 8-te::~-butyl --38 n.-p:r:opyl Ph- 8-0H ' 39 n-p:r:opyl th- 8-0C."l3 40 n-pi:cpyl. th- a-o lbo-pi:apyl) 41 n-p:r:opyl Ph- S-SCK3 42 n-prcpyl Ph- a-sOCH3 - . 43 a.•p:i:opyl lb- 8-S02CH3 44 n-p:i:opyl lb.- 8-SCH2CH3 45 n-pz:opyl Ph- 8-NH2 46 n-pz:opyl Ph- 8-NHOH 47 n-p:i:opyl l'h- 8-NHCH:j 48 n.:.P:opyl Ph- 8-N(CK3)2 49 n-p:opyl tb- 1-N+cca3>3, x-so· n-p:opyl . Ph- 8-NRC(-O)CH3 51 n-p:opyl Ph- 8-NCCK2CH3)2 52 n-p:opyl l'b- 8-NMeCK2C02K 
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53 n-p.ropyl Ph- 8-!r(Me)2CH2C02H,PAEl'EN'r 
54 n-pz:opyl Ph- 8-[N)-mo:z:pholine 
55 n-p.ropyl Ph- 8-<N>-azetidina 
56 n-propyl Ph- 8-CN>-N-methylazatidinium, :c-
51 n-p.ropyl Ph- 8-CN>-py:.ralidine 
58 n-pz:opyl Ph- 8-(N)-N-methyl-pyrr~lidinium, 1-59 n-pz:opyl Ph- 8-(N)-N-methyl-mo:pholiniwn, t-60 n-p:opyl Ph- 8-(N)-H'-=ethylpipez:azine 61 n-p:opyl Ph- 8-(NJ-N'-dimethylpiperazinium, x-62 n-pz:opyl •b- 8-NH-CSZ 
63 n-p:opy1 •h- 8-NHC(O)C5H11 
64 n-pccpyl Ph- 8-NHC(O)CH2Br ,5 n-p:opyl Ph- 8-NH-C(NHJNK2 
C& n-p:opyl Ph- 8-(2)-t.hiophene 

S1 n-propyl Ph- 9-met.byl 
68 n-p:opyl Ph- 9-ethyl u n-pz:opyl Ph- 9-iso-p:opyl 
70 n-p:opyl Ph- 9-te:t-bi:tyl 
71 n-p:opyl Ph- 9-0k -
72 n-p:opyl .Ph-

...... 
9-0CH3 

13 n-pz:opyl l'h- 9-0 u.sci-p:opyl) 
74 n-propyl l'h- 9-SCH3 
75 n-propyl Ph- 9-SOCH3 
76 n-pz:opyl lh- 9-so2cs3 
77 n-p:opyl Ph- 9-SCH2CH3 
78 n•pz:opyl Ph- 9-NH2 . - ... 
79 n-propyl Ph- 9-NHOH . • .. , 
80 n-p:opyl Ph- 9-NHCHJ 
81 n-propyl Ph- 9-NCCH3>2 
82 n-pi::apyl Ph- 9-W(CH3J3, x-
83 n-p:opyl Ph- 9-NHCC-O)CH3 
84 n-prapyl Ph- 9-N(CH2CK3>2 
85 n-p2:0pyl Ph- 9-NMeCH2C02B u n-p:opyl Ph- 9-N•(Me)2CK2C02H, :c-
87 n-p:opyl Ph- 9-(N)-mo:pholine 
88 n-propyl Ph- 9- (N) -a.zetid.lna 
89 n-prapyl •h- 9-CN>-N-mechylazatidinium, r 90 n..;pz:apyl Ph- 9-CN)-pyz::alicli.Ae 
91 n-p1:apyl •h- 9-(N)-~-methyl-pyr:olldillium., r 92 n-pccpyl Ph- 9-(N)-N-methyl-mo:pholini.\m\, ~ 93 n•pz:apyl Ph- 9-(N)-N'-methylpipez:azine 93 n-propyl Ph- 9- (N) -N' -climethylpiperazinium, r 95 n•p:opyl Ph-. 9-NK-CSZ 
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" n-p:opyl Ph- 9-NHC(O)C5H11 

97 n-p::opyl lh- 9-NHCCOlCH2B: 

98 n-pz:opyl Ph- 9-NH-C (NHUIK2 

99 n-prcpyl Ph- 9-(2)-thiophene 

100 n-p:opyl Ph- '7-0CH3, 8-ocH3 
101 n-p:opyl Ph- 7-SCH3, 8-0CH3 
102 n-prcpyl Pb- 7-SCH3, 8-SCB3 
103 n-ecoovl Ph- 6-0CK3, .'7-0CS3, 8-0CH3 

lt::e:fi.z Cpd.I a1=Jl2 a,5 (JtZ)q 
frn'.m .. Y"N) 

FlOl.002 01 n-butyl lh- 7-met:hyl 
02 n-butyl Ph- 7-ethyl 
03 n-butyl Ph- 7-iso-p::opyl 
04 n-butyl eh- 7-t:e:r::-but:yl 
OS n-butyl E'h- 7-0H -.. 
06 n-butyl E'h- 7-0CH3 
07 n-butyl l'h- 7-P..<5=,so-p::opyl) : 
08 n-butyl Ph- 7-~3 

09 n-butyl Ph- 7-SOCH3 
10 n-butyl Ph- 1-so2cH3 
11 n-butyl lib- 7-SCH2CH3 
12 n-butyl lh- 7-NH2 
13 n-butyl Ph- 7-NKOH 
14 n-butyl Ph- 7-NHCP.3 '. ;: ... 

15 n-butyl Ph- 7-N(CH3J2 .. 
15 n-butyl Ph- 7-N+(CH3J3, 1- .. 

' . 

17 n-butyl Ph- 7-NHC(-O)CHJ 
18 n-but:yl. lh- '7-NCCH2CH3>2 
19 n-butyl Ph- 7-NMeCH2C02H 
20 n-bµt.yl Ph- '7-~(Ma)2CH2co2H, r 
21 n-butyl. Ph- 7-(N)-=o:pholine 
22 n-but.yl. Jh- 7-(N)-azeticline 
23 n-butyl Ph- 7-(N)-N-methylazetidlnium, 1-
24 n-butyl Ph- 7-CN)-py::olidine 
25 n.-butyl Ph- 7- CN> -N-methyl-py::olic:U.nium, ::c-
26 n-butyl. Jh- 7-(N) -N-methyl-moz:pholinimn, r . 
27 n-butyl Ph- 7-(N)-N'-methylpipe:a~J.ne 

28 n-butyl Ph- 7-(H)-N'-dimethylpipe:azJ.nium, 1· 

29 n-butyl Ph- 7-NH-CSZ 
30 n-butyl Ph- 7-NHC(O)C5H11 
31 n-butyl llh- 7-NKC(O)CK2BJ: 
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32 n-butyl. •h- 7-NH-C(NH)NH2 
33 n-butyl Ph- 7-C2J-thiophane 

34 n-butyl Ph- 8-met.hyl 
35 n-butyl Ph- a-ethyl 
36 n-J:nit.yl Ph- 8-iso-propyl 
37 n-:t::n.aeyl Ph- 8-t.e:t-butyl 
38 n-butyl lh- 8-0K 
39 n-butyl •h- 8-0CH3 
40 n-butyl Ph- 8-0Ciso-p:opyl) 
41 n-bueyl Ph- 8-SCK3 
42 n-bueyl Jlh- 8-SOCH3 
43 n-bucyl. Ph- a-so2ca3 
44 n-butyl. Jlh- 8-SCH2CH3 
45 n-butyl lh- 8-NH2 
46 n-butyl Ph- B-NHCH 
47 n-butyl Ph- 8-HP.CH3 
48 n-but.yl Ph- 8-N(CHJ)2 
49 n-but.yl Ph- B-N.+tcH3)3, r . . . so n-but.yl Ph- 8-~S:(•C)CS3 

51 n-bucyl. Ph- 8-NCC!!2CH3)z 
52 n-but.yl. 1'h- 8-NMeCH2C02P. 
53 n-but.yl Ph- 8-N•(Me)2CH2CC2H, 1-
54 n-but.yl Ph- 8-CN>-mo:phaline 
SS n-but.yl Ph- 8-CNl-a:etidine 
56 n-but.yl Pb- a-cNl-N-i::ethylazetidinic:t, x-

' 57 n-butyl Ph- 8-(N)-py::olidi~-~ 
- . 

" 

58 n-butyl Ph- 8-(N)-N-methyl-pyrrolidi:U.um, I-
59 n-butyl Ph- 8-(N)-N-methyl-zilo_:i:pholiniUz:i., 1-
60 n-bucyl Ph- 8-CN>-N'-icethylpipe:azine 
61 n-butyl l'h- 8-(N)-N'-climethylpipera~iniwn, :r-
62 n-butyl Ph- 8-NH-CSZ 
63 n-butyl th- 8-NHCCO)C5H11 

"' n-butyl. lh- 8-NHC(O)CH2B: 
6S n-butyl. th- 8-NR-CCNK>NH2 .. 

" n-butyl lh- 8-CZl-thiophen.e 

61 n-butyl th- 9-methyl 
68 n7l:Ntyl Ph- 9-ethyl 
69 n-J:Ntyl lh- 9-J.so-p:cpyl 
'70 _ n-butyl th- 9-te:t-butyl 
71 n-butyl Ph- 9-0B 
72 n-butyl Ph- 9-ocH3 
73 n-butyl. fh- 9-0(iso-propyl) 
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74 n-but.yl th- 9-SCH3 
75 n-but.yl th- 9-SCCH3 .,, n-butyl th- s-so2ca3 
77 n-but.yl Jlh- s-sCH2CH3 
'JI n-butyl th- s-w2 
"19 n-butyl th- 9-NROK 
80 n-but.yl. th- 9-UHCH3 
81 n-but.yl Ph- 9-N'(CH3)z 
az n-but.yl ith- s-n+tcH3>3, r 
83 n-but.yl Ph- 9-HHC(•O)CH3 
84 n-butyl lh- 9-HCCH2CH3)2 

·as n-butyl Jilh- 9-mteCH2C02H 
16 n-butyl Jilh- 9-trt~.e)zCM2COzH, r 
8'7 n-butyl. Ph- 9-(N)-mo:pholine 
88 n-butyl Ph- 9-(N)•azetidine 
89 n-butyl Ph- 9- (N) -N-methyla:etidinium,_ :c-
90 n-butyl Ph- 9-(N)-py=:olic!ine 
91 n-but.yl Ph- 9-CN>-N-:ethyl-pyrrolic!in!t:m, r 
92 n-butyl Ph- 9- CN"l "'N•z:ethyl-s:o:pholinium, x-
93 n-but.yl' th- 9-cif1-:.N'-=ethylpipe:azine 
93 n-but.yl th- 9-CN>-N'-di:-..ethylpipe:azinium, :c-
95 n-but.yl Ph• 9-NH-c:az 
96 n-butyl Ph- 9-NHC(O)C5H11 
97 n-butyl Ph- 9-NHC(O)CP.2S= 
98 n-butyl Ph- 9-NH•C (NJl) N".r!z 

H n-butyl Ph- 9-t2>-thiophene 
·I 

100 n-butyl Ph- 7-0CH3, 8-CCH3 
101 n-butyl Ph- i-SCH3, 8-CC.'13 
102 n-butyl. Ph- 7-SCH3, 8•SCH3 ... 

103 n-butvl Ph- &-CCH3, i-OCH3, ·&-OCH3 

l':e~!.x Cpdl a1-Jl2 as (a,ZJ'i cm.m. ynl 

!"101.003 01 n-pentyl rh- '7-methyl 
02 n-pentyl Ph- '7-ethyl 
03 n-pentyl. ·~- 7-iso-p:i:opyl 
04 n-p_entyl. Ph- 1-te:t .. butyl 
05 n-pentyl. Ph• 7-0H 
06 n-pentyl Ph• '1-0CH3 
07 n-pentyl. Ph- '7-0 (bo-p:opyl) 
oa n-pentyl. lh- 7-SCH3 
09 n-pentyl. rh- 1-soa3 



W098/4037S PCl'/US!J&I03792 

10 n-pentyl Ph- 1-so2cH3 
11 n-pentyl. Ph- 7-SCH2CH3 
12 n-pentyl Ph- ?-HH2 
13 n-pentyl rh- 1-NKOH 
14 n-pentyl Ph- 7-NHCH3 
15 n-pentyl l'h- 7-KCCH3)2 
15 n-pent.yl Ph- 1-u+ccH3)3, I-

11 n-pentyl Ph- 7-NHC(-O)CJl3 
18 n-pent.yl th- 7-K(CH2CH3)2 
19 n-pentyl l'h- 7-NMeCH2,CQ2H 
20 n-pentyl Ph- 7-u+C~.e)2CH2C02H, :r 

. 21 n-pant.yl th- 7-(N)-ma:z::phoU.ne 
22 n-pentyl rh- 7-CNl-az:etidine 
23 n-pentyl. lh- 7-CN)-N-methylazetidiniwn, r 
24 n-pentyl l'h- 7-(N)-pyrrolidina 
25 n-pentyl rh- 7-CN)-N-mechyl-py::olic!iniu.":\; r 
26 n-pentyl Ph- 7-(NJ-N-:echyl-~:pholinium, :i:-. 

27 n-pentyl l'h- 7-CN>-N'-icethylpipe:azine 
28 n-pentyl lh- 7- C"J.> -N' -d~-echylpipe:aziniu.-:i, r 
29 n-pentyl Ph- 1-N°Jts-'esz -
30 n-pentyl 1'h- 7-N:iC(O)CS!ill 
31 n-pencyl Ph- 7-N:iC co> C!!za: 
32 n-pentyl Ph- 7-NH-CCNRlNHz 
33 n-pentyl lh- 7-(2)-thiophene 

34 n-pent.yl - Ph- a-methyl 
35 n-pencyl Ph- a-ethyl 
3S n-pen.tyl th- 8-bo-p:opyl 
37 n-pentyl Ph- 8-terc-butyl 
38 n-pentyl Ph- 8-CH 
39 n-pentyl Ph- 8-CCH3 
40 n-pentyl Ph• a-o C1so-p:opyl) 
41 n-pent.yl Ph- a-sCH3 
42 n-pentyl ,h_ 8-SCCK3 
43 n-pentyl Ph- a-so2a3 
44 n-pentyl •h- 8-SCH2Cll3 
45 n-pentyl Ph- a-w2 
46 n-p!Jntyl th- 8-NHOK 
47 n-pent.yl th- 8-NHCH3 
48 n-pentyl th- 8-H(CH3)a 
49 n-pentyl Ph- 8-W(CH3)3, :c-
50 n-pentyl •h- 8•HHC(•O)CH3 
51 n-pentyl Ph• 8•NtCH2CH3)2 
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52 n-pentyl th- 8-NMeCH2CC2K 
53 n-pentyl l'h- a-~(Me>2CH2C02H, :c-
54 n-pentyl Ph- 8-(N)-mo:pholine 
55 n-pentyl lh- 8-(N)-azetidine 
56 n-pentyl Ph- 8-UO-N-methylazetidinium, :i:-

57 n-penty~ lh- 8-(NJ-py::olidine 
58 :n-pentyl Ph- 8-(NJ-N-methyl-py::olid.inium, :i:-

59 n-pentyl Ph- 8-(N)-N-methyl-mo:pholinium, x-
60 n-pentyl Ph- 8-(N)-N'-methylpipe:azine 
61 n-pent:yl Ph- 8-(N)-N'-c:limethylpipe:az!niW!l~ 1- • 

62 n-pentyl Ph- 8-NH-CSZ 
'3 n-pent:yl Jh- B-NHC(O)C5H11 
64 n-pentyl. Jib- B-NHC(O)CK2Br 
65. n-pentyl Ph- 8-NH-C(NH)NH2 
66 n-pentyl l'h- 8-(2)-thiaphene 

67 n-pentyl Ph- 9-::echyl 
68 n-pentyl Ph- 9-ethyl 
69 n-pentyl Ph- 9-iso-pi::opyl 
70 n-pentyl Ph- 9-i~:e-l:lucyi ........ 
71 n-pentyl i'h- 9-0H 
72 n-pencyl Ph- 9-0CH3 
73 n-pentyl Ph- 9-0 Ciso-p:opyl) 
74 n-pentyl Ph- 9-SCH3 
75 n-pentyl Ph- 9-SOCH3 
76 n-pentyl Ph- 9-SC2CH3 
77 n-pencyl 1'h- 9-SCH2CH3 
78 n-pentyl l'h- 9-NH2 -
79 n-pentyl Ph- 9-NHOH 
80 n-pentyl •h- 9-NHCH3 
81 n-penc.yl Ph- 9-NCC!l3)2 
82 n-pentyl lh- 9-N+(CH3)3, I-

83 n-pentyl. l'h- 9-NHCC-OJCH3 
84 n-pentyl Ph- 9-H(CH2CH3)2 
SS n-pentyl l'h- 9-NMeCH2C02K 
86 n-pentyl Ph- 9-Jr(Me)2CH2C02H, r 
81 n-pentyl Jh- 9-(N)-mcn:pholine 
88 n-pentyl Ph- 9-(NJ-azeticlizle 
89 n"'!'pentyl l'h- 9-(N)-N-methylazetidinium, 1-

90 n-pentyl l'h- 9-(N)-py::olidine 
91 n-pentyl Ph- 9-(N)-N-methyl-py::olidiniwii, 1-

92 n-pentyl Ph- 9-CN)-N-methyl-mo:pholinium, r 
93 n-pentyl Ph- 9-CN)-H'-methylpipe:azine 
93 n-pentyl Ph- 9-(N)-H'-dimethylpiperazinium, 1-
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95 n-pentyl lh- 9-NH-CBZ 
96 n-pentyl lh- 9-NHC(O)C5H11 
91 n-pentyl lh- 9-HKC(O)CH2B: 
98 n-pentyl lh- 9-NH-C (Nil) NHz 
99 n-pentyl lh- 9-(2)-thiophene 

100 n-pentyl Ph- 7-0CH3, 8-0CH3 
101 n-pentyl lh- "1-SCH3, 8-0CH3 
102 n-pentyl •h- "1-SCH3, 8-SCH3 
103 n-cent?;l llh- 6-0CH3, 7-ocH3, 8-0CH3 

~:db . Cpdf a1-a2 a,5 (1,X)q 
(!h.m. \"IY) 

FlOl.004 01 • n-hexyl lh- 7-methyl 
02 n-hexyl th- 7-eehyl. 
03 n-hexyl Pb- 7-iso-propyl 
04 n-hexyl Ph- 7-ce:c-bueyl 
OS n-hexyl Ph- 7-0H 
06 n-hexyl Ph- 7-09H3 
07 n-hexyl Pb- 7-&.c:i:so-p:opyl) ·· 
08 n-hexyl P!l- 7-SCH3 
09 n-hexyl •h- 7-SOCH3 
10 n-hexyl l'h- 7-S02CH3 
11 n-hexyl l'h- 7•SCK2CH3 
12 n-hexyl l'h- 7-NHz 

'··· 13 n-hexyl Ph- 7-NHOF. ... 
14 n-hexyl Ph- '7-NHCH3 
15 n-hexyl Ph- '7-N(CK3J2 

·, 

16 n-hexyl Ph- 7-~(CH3)3, I-
17 n-hexyl Ph- 7-NHC (•OJ C.1£3 
18 n-hexyl Ph- 7•N(CHzCHJ)2 
19 n-hexyl lh- 7-NMeCH2co2K 
20 n-hexyl Ph-

.. 

7-H4'(MeJ2CH2co2H, I-
21 n-hexyl l'h- 7-(N)-mc:pholine 
22 n-hexyl l'h- 7-(N)-azet:.idine 
23 n-hexyl Ph- 7-(N)-N-methylazetidinium, :c· 
24 n-hexyl l>h- 7-CN)-py~:olidine 

25 n-hexyl Ph- 7-(N)-N-methyl-py::olii::U.nium, :c-
26 n-hexyl. lh- 7-(N)-N-methyl-mcu:ph~liAiu=., x· 
27 n-hexyl Ph- 7-(N)-N~-methylpipe:a:in.e 
28 n-hexyl lh-

. 
1-CN>-N'-dimethylpipe~aziniwn, r 

29 n-hexyl llh- 7-HK-CBZ 
30 n-hexyl ltb- 7-HKC(O)CSH11 

+5 
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31 n-haxyl. th- 7-NHC(O)CH2B: 
32 n-hexyl lh- 7-NH-C(NH)Nll2 
33 n-hexyl lh- 7-(2)-thiophene 

34 n-hexyl Ph- 8-methyl 
35 n-hexyl Ph- a .. ethyl 
36 n-hexyl Pb- 8-iso-p:opyl 
31 n-hexyl Jh- 8-te:t-tnstyl 
38 n-hexyl Ph- a-oH 
39 n-hexyl. Jh- 8-0CH3 
40 n-hexyl Jh- B-0 Ciso-p:opyl) 
41 n-hexyl. Jh- 8-SCH3 

.42 n-hexyl lh- 8-SOCH3 
43 n-hexyl Jh- 8-S02CH3 
44 n-bexyl Ph- 8-SCH2CH3 
45 n-hexyl Ph- 8 .. NHz 
46 n-hexyl Ph- 8-NHOH 
47 n-hexyl Ph- 8-NRCl!3 
4B n-hexyl Ph- 8-N(CHJ)2 
49 n-hexyl lh- 8-Nfu.¢13> 3, ::i:-
so n-bexyl lh- 8-NHC(•O)CHJ 
51 n-hexyl Ph- 8-N(CH2CH3)z 
S2 n-bexyl Ph- 8-NMeC!!zCOzH 
53 n-hexyl Ph- 8-N•(Mel2CH2COzH, :c-
54 n-hexyl Ph- 8-CNJ -n".o:::pholine 
SS n-hexyl Ph- 8- (N) -az:etidine . · ·~ 
S6 n-hexyl Ph- 8- CN> -N-methylaz·atic!inium, r· 
57 n-hexyl l'h- 8-CN>-py::oliclina 
58 n-hexyl l'h- 8-(N)-N-methyl-py::olidinium, r 
59 n-hexyl Ph- 8-(NJ-N-methyl-mo:::phal.inium, r 
60 n-hexyl Ph- 8-(NJ-N'-methylpipera:ine 
61 n-hexyl Ph- 8-(NJ-N'-dimethylpipe:azinium~ :c-,2 n-hexyl Ph- 8-NH-CBZ 
u n-hexyl Ph-· 8-NHCCO)C5K11 
S4 n-hexyl Pb- 8-NHC(O)CH2B: 
65 n-haxyl Pb- 8-NK-C(NH)NH2 

" n-hexyl l'h- 8-(2)-thiophene 

" n-~exyl th- 9-methyl 

" n-hexyl Pb- 9-ethyl 
69 n-hexyl Ph- 9-iso-p:opyl 
70 n-hexyl Ph- 9-te:t-J:)ut.yl 
71 n-hexyl Ph- 9-0K 
72 n-hexyl Ph- 9-QCH3 
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'73 n-hexyi Ph- 9-0 u.:so-p:opyl) 
'74 n-hexyl Ph- 9-SCH3 
75 n-hexyl Pb- 9-SOCH3 
16 n-hexyl l'h- 9-SOzCH3 
11 n-he.xyl Ph- 9-SCH2CH3 
'78 n-hexyl Ph- 9-NH2 
79 n-hexyl Ph- 9-NHOH 
80 n-hexyl Pb- 9-NHCH3 
81 n-hexyl Ph- 9-N(CH3)2 
82 n-hexyl Ph- 9-N+(CK3)3, Z-
83 n.-hexyl. Ph- 9-NKC(•O)CH3 
84 n-hexyl lh- 9-N<CK2CH3)2 
85 n-hexyl Jh- 9-NMeCH2co2K 
8G n-hexyl l'h- 9-N•(Me)2CH2C02K, r 
87 n-hexyl. Ph- 9-CN>-mo~holine 

88 n•hexyl Ph- 9-(N)-azeddine 
89 :n-he.xyl Ph- 9-(N)-N-=e~hylazetidini\Jm, :c-
90 n-he.xyl Ph- 9-(N)-py::olid.i.ne 
91 n-hexyl Ph- 9-EX>-N-:ethyl-py::olidinic::t, 1-

n-hexyl Ph-
:.r. 

92 9-cnr-N-=echyl-ma:phalinium, z-
93 n-hexyl llh- 9-CN>-N'-methylp~pe:azine 

93 n-hexyl llh- 9-CNJ-N'-di:nethylpipe:aziniu=, z-
95 n•hexyl Ph- 9-N"d-C3Z 

96 n-hexyl l'h- 9-NP.C(OJC5Hu, 
97 n-hexyl Ph- 9-NHC(O}CH2Sr 
98 n-hexyl Jllh- 9-NH-C(Hn)NH2 
99 n-hexyl I'h- 9-C2>-thiaphene 

100 n-hexyl Ph- 7-0CH3, 8-0CH3 
101 n-hexyl Ph- 7-SC.'13, 8-0CH3 
102 n-hexyl Ph- 7-SCH3, 8-SCH3 
103 n-hexvl rh- 6-0CH3, 7-cc:R3, 8-0C:K3 

P:e~ c;df B.1-a.2 p.5 (JlZ)q 
(JTl'.zzx. nyl 
FlOl.005 01 iso-pi:opyl Ph- i-methyl 

02 iso-pi:opyl ·~- 7-ethyl · 
03 is~-p:opyl l'h- 7-1.so-p.:capyl 
04 iso-pi:opyl th- 7-tez:t-butyl 
05 iso-pi:opyl l'h- '7-CH 

06 iso-p:opyl rh- 7-CCH3 
07 iso-p~pyl Ph- 7-0 u.so-pz:opyl) 
08 iso-p:opyl lh- 7-SCH3 

41 
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09 iso-pr:opyl Ph- 7-SCCH3 
10 iso-p:opyl Ph- 1-so2c:H3 
11 iso-p:opyl Pb- 7-SCH2CH3 
12 iso-p:opyl Pb- 7-NH2 
13 iso-p:opyl rti- 7-NHOH 
14 iso-p:opyl rti- 7-N"dCH3 
15 iso-p:opyl Ph- 7-N(CHJ)2 
16 iso-p:opyl Jh- 1-t;+(CH3)3, :i:-

17 iso-p:opyl •h- 7-NKC(-0)CH3 
18 iso-pz:opyl Ph- 7-NCCH2CH3)2 
19 iso-pz:opyl Ph- 7-NMeCH2co2H 
20 iao-p:opyl Ph- 7-N+CMe)zCH2C02K, x~ 

21 iao-p:opyl lh- 7-(N)-mo:r:pholine . 
22 iso-propyl Ph- 7-(N)-azedcllne 
23 iso-p:opyl Ph- 7-(N)-N-methylazeeic!iniu=, r 
24 iso-pr:opyl Ph- 7-(N)-py::olidine 
25 iso-p:opyl Ph- 7-(N)-N-methyl-py::olidiniw:t, r 
26 iso-p:::opyl Ph- 7-(N)-N-::echyl-mo:phol.f.:iium,· z-
27 iso-p:opyl l'h- 7-tN}-N'-methylpipe:a:ine 
28 iso-p:opyl l'h- 1Ji1o-N'-dimechylpipe:aziniam, :c-
29 iso-p:opyl lib.- 7-NM-C:SZ 
30 iso-p:opyl Ph- 7-NHC(C)C5H11 
31 iso-p:opyl ih- 7-NP.CCOJCHzB: 
32 iso-p:opyl Ph- 7-Na-c emu NK2 
33 iso-p:opyl •ti- 7- C2> -thiophene . 

34 iso-p:opyl !ti- 8-=ethyl 
35 i:so-p:opyl Ph- a-ethyl .. .. 

36 iso-p:opyl Ph- 8-iso-propyl 
37 iso-p:opyl Ph- 8-tez:c-butyl 
38 iso-propyl Ph- 8-0K 
39 !.so-pr:opyl Ph- 8-0CH3 
40 iso-pz:opyl. lh- 8-0(iso-pz:opY.l) 
41 iso-p:opyl. th- a-sca3 
42 !.so-p:opyl th- 8-SOCH3 
43 iso-p:opyl. Ph- a-so2ca3 
44 is~-p:opyl lh- 8-SCH2CH3 
45 iso-p:opyl Ph- 8-NKz . 
46 iso-propyl Ph- 8-NHOH 
47 !.so-p:opyl fh- 8-NKCH3 
48 iso-p:opy1 Pb- 8-NCCRJ)2 
49 iso-p:opyl fh- 8-~(CH3)3, 1-

so iso-p:opyl Ph- 8-NHC(•C)CKJ 
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51 iso-p:r:opyl 1'h- 8-NCCH2CH3)2 
52 iso-propyl l'h- 8-NMeCH2C02~ 

53 iso-propyl l'h- 8-H•(Me)2CH2COzH, :c-
54 iso-propyl lh- 8-(N)-marpholine 
SS iso-propyl l'h- 8-(N)-azetidine 
56 iso-propyl. Ph- 8-CN)-N•methylazetidinimn., :r 
57 iso-propyl llh- 8-(N)-py:r:olidine 
58 iso-propyl Ph- 8-CN)-N•methyl-pyr:olicll.nium, i-
59 iso-propyl l'h- 8-(N)-N-methyl-moz:pholinimn, :i:-· 
60 iso-propyl lh- 8-CN)-N'-methylpipera:ine 
61 iso-propyl l'h- 8-(N)-N'-climethyipipe:aziniY:, ::c-
62 iso-propyl l'h- 8-NH-CSZ 
63 iso-propyl lh- 8-NHC(O)C5K11 
64 i:so-p:r:opyl th- 8-NHC(O)CH2Br 
65 iso-p:opyl l'h- 8-NH-C(NH)NH2 
66 iso-propyl l'h- a- C2J-thiophene ·· · 

" iso-p:opyl Ph- 9-z:ethyl 
68 iso-p:ropyl Ph- 9-ethyl 
69 iso-propyl E'h- 9-iso~p:opyl 

iso-p:opyl 
...... 

70 E'h- 9-te:t-butyl 
71 iso-propyl Ph- 9-0H 
72 iso-propyl Ph- 9-0CHJ 
73 iso-p:opyl Ph- 9-0 Ciso-p:opyl) 
74 iso-p:opyl Ph- 9-SCH3 
75 iso-p:ropyl Ph- 9-SOCH3 

. 
76 iso-propyl li!'h- 9-S02CH3 
77 iso-p:r:opyl Ph- 9-SCH2CH3 
78 bo-p:r:opyl Ph- 9-NH2 
79 iso-p:r:opyl li!'h- 9-NHOH 
80 iso-p:opyl Ph- 9-NHCH3 
81 iso-p:r:opyl l'h- 9-N(CH3)2 
82 bo-p:r:opyl •h- 9-rcca3>3, i-

83 iso-propyl th- 9-NHC(-O)CK3 
.. 

84 iso-p:opyl 1'h- 9•H(CH2CH3)2 
SS iso-p:opyl Ph- 9-NMea2co2e 
86 iso-p:opyl •h- 9-t1•(Me)zCH2C02H1 1-
87 iso-p:opyl •h- 9-(N)-maz:phaline 
88 iso-propyl lh- 9-(N)-azetidine 
89 i:so-p:opyl lh- 9-(NJ-N-methyla:eticlinium, :C'"' 
90 isa-p:opyl l'h- 9-(NJ-pyr:olidiAe 
91 isa-prapyl llh- 9-tNJ-H-methyl-py:r~lidinium, :c-
92 iso-propyl lh- 9-(H)-N-methyl-mo:phalinium, :c-
93 iso-p:r:opyl lh- 9-(HJ-N'·methylpipe:r:azine 
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93 bo-prC.pyl Ph• 9-(NJ-N'-dJJaeChylpl~inium, :c-
95 iso-p:opyl llh- 9-NH-C:SZ 
96 iao-p:opyl th- 9-HHC(O)C5H11 
97 iao-p:opyl Jh- 9-NHC(O)CHzB: 
98 iso•propyl l'h- 9-NH-C (NH) HH2 
99 iso-p:opyl. l'h- 9-(2)-t.h.f.ophene 

100 iso-p:opyl Ph- i-OCH3, 8-ccH3 
101 iso-p:opyl fh- 7-SCH3, a-oca3 
102 iso-p:apyl •h- '7-SCH3, s-sca3 
103 i.so-oroovl •ti- fi-CCH3, 7-CCH3, a-oca3 

»n~!x CpdJf a1.a2 gS caz)_q . 
(1'!'1' • .m. ,,.,.,, 

FlOl.006 01 iso-butyl Ph- 7-methyl 
02 !so-butyl Ph- 7-ethyl 
03 iso-butyl Ph- 7-bo-propyl 
04 iso-butyl Ph- 7-te.rt-buc.yl 
05 !so-butyl l'h- 1-Q~ • 
06 iso-buc.yl Ph- 7-0(;&3 
07 iso•'but.y1 I!:\- 7-0 (iso-propyl) 
08 iso.:.hut.yl Ph- 1-SCHJ 
09 iso-butyl Ph- 7-SOCH3 
10 .bo-bucyl th- 1-so2cH3 
11 iso-:butyl fh- 7-SCH2CH3 

~ 

12 iso-butyl th- 7-NH2 
13 iso-butyl Ph- 7•NHOK 
14 iso-butyl. Ph- 7•NHCH3 
15 i.so-butyl Ph- '7-NlCH3l2 
16 iso-butyl Ph- 7-N+(CH3)3, :c· 
17 !so-butyl Ph- 7-NHC(•O)CH3 
18 iso-butyl Ph- 7•N(CK2CH3)2 
19 !so-butyl 1'1:L- 1-NMeCK2c02a 
20 iso-butyl l'h- i-N4'CMe)2CH2C02H, .t• 
21 1.so-butyl 1'h- 7-(N)-mc:pholine 
22 iso-butyl lh- 7-(N)-azet.f.cilne 
23 1.so-butyl Ph- 7-(N)-N-ciethylazeti.dinium, ::c-
24 1so•butyl Ph- 7-CN)-py::olidine 
25 iso'..1:iutyl th- 7-(N)-H-methyl-py::Qlic:U.niu.m, r 
26 !so-butyl 11'- 7-(H)-N-methyl-mo:pholiniam, :r 
27 !so-butyl Jh- 7•(N)-N'-methylp.f.peraziiie • 
28 iso-butyl lh- 7-(NJ-N'-climethylpiperazinium, r 
29 iso-butyl fh- 7-NH-CSZ 

50 
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30 iso-buty1 l'h- 7-HHCCO)C5H11 
31 iso-but.yl th- 7-NHCCO>CK2k 
32 !so-butyl Ph- 7-NH-C(NH)NH2 
33 !so-butyl th- 7-(2)•thiophene 

34 !so-butyl llh- a-methyl 
35 :f.so-butyl th- a-ethyl 
36 !so-butyl Ph- 8-bo-p:opyl. 
37 !so-butyl th- 8-te:t-butyl 
38 :!so-b~yl. I'll- a-oa 
39 :Ls a-butyl th- 8-ocH3 
40 !so-butyl th- 8-0 (iao-p:opyl) 

I 41 !so-butyl th- 8-SCH3 

42 !so-butyl th- B-SOCH3 
43 iso-l:Ntyl th- a-so2cH3 
44 iso-butyl Ph- 8-SCM2CH3 .. 

45 is a-butyl th- 8-NH2 
46 !.so-butyl Ph- 8-NHOH 

"' !so-butyl eh- 8-NHCH3 
48 !so-butyl th- 8-~CCHJ12 ·-49 !.so-butyl eh- a-u+ccH3>3, r 
so iso-butyl lth- 8-NHC(-OtCH3 
51 iso-butyl th- 8-N(CH2CH3)2 
52 J.so-butyl Ph- 8-NMeC!!zC02H 
53 iso-l:n.ityl th- a-11·c~.e>2CH2co2e, r 
54 !so-butyl th- 8-CN>-=oz:pholine 
55 !so-butyl th- 8-CN>-azetidin.e 
56 iso-but.yl l'h- 8- (N) -N-methylazeticlinimnr·' r . 
57 iso-butyl Ph- 8-(N)-pyz::oliclina 
58 iso-butyl th- 8-CN>-N-methyl-py::olidin.ium, I-
59 iso-butyl th- 8- CN> -N-methyl-moz:pholinl1.lm,: x-
60 iso-b'Lltyl l'h- B-<N>-N'-methylpipe:azin.e 
61 :!.so-butyl th- 8-CN> -H' -dimethylpipe:azin.ium, r 
62 iso-buty~ th- 8-NH-CBZ 
63 !so-butyl lh- 8-NHC(O)C5H11 
'4 !.so-butyl lh- 8-NKC (0) CHzB: 
65 !so-butyl lh- 8-NK-C CNH>NH2 
66 !so-butyl l'h- 8-(2>-thiophene 

17 iso-butyl Ph- 9-methyl 
68 iso-butyl Ph- 9-ethyl 
H iso-butyl Ph- 9•iso-propyl 
'70 iso•butyl th- 9-tez:t-bu.tyl 
?l iso-buty1 Ph- 9-0H 

51 
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72 iso-butyl Ph- 9-0CH3 
'73 !.so-butyl th- 9-0 u.so-p:i:opyl) 
74 iso-butyl th- 9-SCK3 
75 iso-butyl Ph- 9-SOCH3 
76 iso-butyl Ph- 9-S02CH3 
77 iso-tn:tyl 1'h- 9-SCH2CK3 
'78 iso-butyl Ph- 9-NH2 
'79 iso-but.yl Pb- 9-NHOH 
ao iso-butyl l'h- 9-NHCH3 
81 iso-butyl Ph- 9-N(CH3>2 
82 iso-butyl :Ph- 9-WtCH3)3, 1-
83 iso-butyl •h- 9-NHC(-0)CK3 
84 iso-bat.yl Ph- 9-N(CH2CHJ)2 
85 iso-butyl th- 9-NMeCH2C02R 
86 iao-butyl Ph- 9-!r(~.e)zCH2C02H, 1-
87 iso-butyl 1h- 9-CN>-rno:pholine 
88 iso-butyl l'h- 9- (N) -azet.idine · · 
89 !so-butyl •h- 9-CN>-N-::iethylazetidiniu.~, 1-
90 iso-butyl Jlh- 9~CN> -pyr:olidine 
91 iso-butyl th- 9~KJ-N-methyl-py:rolicU.niu.~, :-
92 iso-butyl th- 9-(N)-N-~.ethyl-mo:pholinium, I-
93 iso-bucyl lh- 9-(NJ-N'-methylpiperazine 
93 iso-butyl th- 9-(N)-N'-climethylpipe:az!niwzi, r 
95 iso-butyl th- 9-NH-CSZ 
96 iso-butyl l'h- 9-NHCCOJC5!!11 
97 :.So-butyl th- 9-NHC(O)CHza: 
98 iso-butyl Ph- 9-NK•C(NHJNHz 
99 !so-butyl Ph- 9- C 2 J -t.hiophene · 

100 iso-butyl l'h- 7-0CH3, 8-CCH3 .. 

101 iso-butyl Ph- 7-SCH3, 8-0CK3 
102 iso-butyl Ph- 7-SCH3, 8-SCH3 
103 iso-butvl Ph- 6-0CH3, '7-ocH3, 8-ocR3 

tt:dh epcil a1-J4.2 a.5 (RX)q CJ'ii .m. .,.,.,, 
FlOl.007 01 iso-pentyl l'h- 7-=ethyl 

02 +:so-pentyl th- 7-ethyl 
03 iso-pentyl •h- 7-iso-pz:opyl 
04 iso-pent:yl Ph- 7-te:t-butyl 
05 iso-pentyl lh- 7-oa 
06 iso-pentyl lh- 7-0CH3 
07 iso-pent:yl th- 7-0 (bo-pz:opyl) 

SJ 
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OB iso-pentyl Ph- 7-SCH3 
09 iso-pentyl Jlh- 7-SOCH3 
10 isci-pentyl Ph- 7-S02CH3 
11 isci-pentyl Ph- 7-SCH2CH3 
12 iso-pentyl rh- 7-NH2 
13 iso-pentyl Ph- 7-NJ!OH 
14 iso-pentyl Ph- 7-NHCH3 
15 bo-pentyl lh- 7-N(CH3>2 
16 iso-pentyl --··------ lh- l~N.!.(CR3) 3, :r 
17 iso-pentyl Ph- 7-N'dC (•0) CB3 
18 iso-pentyl Ph- 7-NCCH2CH3)2 

' 19 iso-pentyl Jlh- '7-NMeCH2co2K 
20 iso-pentyl Ph- 7-?r(Me)2CH2C02H, r 
21 iso-pentyl Ph- 7-(N)-mo:pholine 
22 iso-pentyl lh- 7-CNJ-azet!d!ne 
23 iso-pentyl th- 7-(N)-N-methylazetidiniwn, x-
24 iso-pent:yl th- 7- CNJ -py::olidine 
25 iso-pentyl th- 7-CN>-N-methyl-pyr:olidiniu=, r· 
26 iso-pentyl th- 7-,W)PN-mechyl-mo:pholiniu::i:; r 
27 iso-pentyl lh- 7-CN:t-N'-methylpiperazine 
28 iso-pentyl Ph- 7-(N)-N'-d!r-..ethylpipe:azin!um, x-
29 bo-pentyl Ph- 7-N"n-caz 
30 i:so-pentyl Ph- 7-NHCtO>CsHu 
31 iso-pentyl 1'h- 7-NHC(OJCH2a: 
32 iso-pentyl Ph- 7-NH-C(NHJNH2 '. 

33 i=io-pentyl !h- 7-(2)-thiophene-

34 iso-pentyl th- •-=-.ethyl 
35 i:so-pentyl th- 8-echyl 
36 iso-pentyl Ph- 8-iso-p:opyl 
37 iso-pentyl Ph- 8-tert-butyl 
38 iso-pentyl Jlh- 8-0H 
39 iso-pentyl Ph- 8-0CH3 
40 iso-pentyl lh- 8-o Ci.so-pcopyl) 
41 iso-pent:yl lh- 8-SCH3 
42 iso-pentyl •h- 8-SOCH3 
43 iso-pentyl Jlh- s-so2ca3 
44 iso-pen.tyl llh- 8-SCH2cH3 
45 iso-pen.tyl lh- 8-NH2 
46 iso-pentyl l'h- 8-NHOK 
47 1.so-pentyl Ph- 8-NHCHJ 
48 iso-pentyl Ph- 8-N(CK3>2 
49 iso-pentyl •h- 8-N+(CH3)3, r 

53 
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50 iso-pentyl llh- 8-NHC(•O)CH3 
5l. 1.so-pentyl l'h- 8-N(CR2CH3)2 
52 iso-pentyl Ph- 8-NMeCH2C02Jl 
53 iso-pentyl l'h- 8-ti+(Me)2CH2C02H, r 
54 iso-pentyl Ph- B-CN)-Jft0i:pho11ne 
SS iso-pentyl Ph- 8-CN)-azetidine 
56 i.so-pentyl Ph- 8-CN>-N-nie~hylazetidinium, :C"" 57 iso-pentyl Jh- 8-(N)-py::olidine 
58 iso-pen~yl Ph- 8-(N)-N-metb~l-e~~olidinium,_.t=.... 59 - .... -iiO.;;pentyl Ph- 8-CN)-N-methyl-mo:phoU.:iimn, :C"" 

'° iso-pentyl Ph- 8-(N)-N'-methylpip~raz:ine '1 .bo-pentyl Ph- 8- (N) -N' -climethylpipez:az:inium,_ r 62 iso-pentyl Ph- 8-NK-CSZ 
63 iso-pentyl Ph- S-NF.C(Q)C5K11 
64 iso-pentyl Ph- 8-NHC(O)CH2B:r: 
'5 i.to-pen.tyl Ph- 8-NH-CCNHJNH2 
60 i.so-pentyl l'h- 8-(2) .. t.h.f.ophena 

67 iso-pencyl Ph .. 9-:aethyl 
68 iso-pent.yl li"h- 9-._:thyl 
69 iso-pentyl Ph- 9-na-p:opy1 
70 iso-pe~tyl l'h- 9-te:t .. butyl 
71 i.so-pencyl Ph- 9-0K 
72 iso-pentyl 1'h- 9-0CH3 
73 iso-pentyl Ph- 9-0 ( iso-p:r:opyl) 

, .. 74 iso-pentyl Ph- 9-SC!i3 
1S iso-pentyl Ph- 9-SOCH3 
76 bo-pentyl Ph- 9-S02CH3 
77 iso-penty.l Ph- 9-SCH2CK3 
18 iso-pentyl Ph- 9-NH2 
79 iso-pentyl Ph- 9-NHOH 
80 iso-pentyl l'h- 9-NHCH3 
81 iso-pencyl Ph- 9-NCCHJ)2 
82 iso-pentyl th- 9-W(CK3J3, :c·· 
83 iso-pentyl th- 9-NHCC•OJCH3 
84 iso-pentyl Ph- 9-N(CH2CB3)2 
85 iso-pentyl Ph- 9-~CK2C02H 
86 iso-pentyl Ph- 9-tr<Me>2ca2co21, r· 
87 is~-pe11t:yl Ph- 9-CN>-mo:pholiAe 
88 iso-pant:yl Ph- 9-(N)-azatldiAe 
89 iso-pentyl Ph- 9-(N)-K-metbylazetidinium,. ~ 90 iso-pe11tyl Ph- 9-(N)-py::olicline 91 iso-pentyl Ph- 9-(N) -N-methyl-py::o'U.di.nium, :c-92 iso-pent.yl Ph- 9-(N)-N-=ethyl•mo:pholiniwn, z-

5t 
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93 i:so-pentyl Ph- 9-CN>·N'-mechylpi~e 

93 iso-pent.yl Ph- 9-(N)•N1 -cllmethylpipe:azinium, r 
95 1so-pent.y1 Ph- 9-NK-CSZ 
96 !.ao-pent.yl lh- 9-NKC(O)C5H11 
9'7 iso-pentyl Ph- 9-NHC(OJCH2Bi: 
98 iso-pentyl lb- 9-NH-C(NHJNHz 
99 i:so-pentyl th- 9-(2)-chiophene 

100 iso-pen.t.?1 · lh- 1-Q.Qt3, 8~3 
101 iso-pent.yl Ph- 7•SCK3, 8-ocJl3 
102 iso-pent:yl Ph- 7-SCH3, 8-SCH3 
103 iso-oea.cvl Ph- 6-0CH3, 7-0CH3, 8-0CH3 

. 
»:di: Cpdl a1-a2 as (llZ) ct· 

(hi'.m. "n'Y') 

FlOl.008 01 CH2C (•0) CzH5 Ph- 7•methyl· 
02 CK2C(•O)CzH5 th- 7-echyl 
03 CK2C C•O)CzH5 Ph- 7•iso-p:opyl 
04 CKzC (•0) CzHs Ph- 7-~~=-~-butyl 

05 CHzC (•0) CzHs Ph- 7-0a- . 
06 CKzC(•O)CzHs Ph- 7-0C!l3 
07 C!lzC (•OJ CzH5 Ph- 7-0(iso..;p:opylJ 
08 CHzC (•0) C21!5 th- 7-SC.'t3 

09 CHzC (•0) CzH5 Ph- 7•SOCH3 
10 CHzC (•0) CzH5 Ph- 1-so2ca3 
11 CHzC (•0) CzH5 Ph- 7-SCKzCH3 
12 CH2C(•OJC2Hs Ph- 7•NHz --

13 CHzC (•0) CzKs Ph- i•NHOH 
14 CHzC (•0) CzH5 Ph- 7-NHCHJ 
15 CHzC(•O)CzHs lh- 7-N(CK3J2 
16 CKzC (•O) CzHs Ph- 7-N+ CCH3) 3, 1-

.. .. 

17 CHiCC•O)CzHs Ph- 7-NHC(•OJCH3 
18 CHzC(•O) C2Hs •h- 1-N<CH2CR3)z 
19 CHzC (-0) CzHs Ph- 1-NMeCH2COzH 
20 CHzC(•O)CzH5 lb- 7-?rCMe)zCH2co2Hr r 
21 CHzC (•O) CzH5 lh- 7- CN> -ma:pboline 
22 CHzC(•O)CzHs fh- 7•CN>-azetidine 
23 CHzC (•0) CzH5 lb- 7-CN>-N-methylazeeic:liniuza, x-
24 CHzC t-O) CzH5 fh- 7-CN>-~yr:olidina 

25 CHzC (-0) CzH5 Ph- 7-(N)-N-mel:hyl-py::olidinium, I'" 
26 CKzC{-O)Cz85 Ph- 7-(N)-N-met:hyl-mo:pholiniumr r 
27 CHzC(-O)CzHs th- i-lN>-N'-mechylpipe:azine 
29 CHzC (-0) CzH5 fh- 7-(N)-N'-dimetbylpipe:a:inium, x-
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29 CKzC(•O)CzHs Ith- 7-NH-cBI 
30 CHzC (-0) C2Hs Ph- 7-NHC(O)C5H11 
31 CKzC (•0) CzH5 rh- 1-NKC(OJCH2Bz: 
32 CH2C(•O)C2H5 Ph- 7-NK-C(HK)HH2 
33 CH2C(•O)Czll5 Ph• 1- (2) .-th!.ophene 

34 CH~(-O)CzHs Ph- 8-aiethyl 
35 CHzC(•O)CzHs rh- a-ethyl 
3G CH2CC•OJCzK5 Ill- a-1.so-p:o~ 

37 CHzC (~) CJK5 Ph- 8-te:t-l:Nty1 
38 CH2CC•O)CzH5 1th- 8-0H 
39 CHzC(•O)CzHs Ph- 8-0C:H3 
40 c.112c c-o> CzHs Ph- a-o (bo-pz:opylJ 
42; CHzC(•O)CzHs Ph- 8-SCH3 
42 CHzC (•O) CzHs Ph- 8-SOCH3 
43 CH2C(•O)CzH5 l'h- a-so2cH3 
44 CH2C (•O)CzKs Ph- 8-SCH2CH3 
45 C!!zC(•O)C.zH5 P?l- 8-NH2 
46 CHzC(•O)C2H5 1'h- 8-NHOH 

·~ . 
47 CH2C(•O)C2H5 Ph- 8 ~1.['c;tCH3 

48 CHzC (•0) C2H5 Ph- S-N(CHJ)2 
49 CHzC(•O)CzH5 lh- 8-N+ (C.'!3) 3, . :C-

50 CHzC (•0) CzHs Pll- 8-NHC(•O)CH3 
Sl CHzC(•O)CzH5 l'h- 8-NCCH2CH3>z 
52 CH2C (•OJ CzHs 1'h- 8-5MeCH2Co2R 
53 CHzC(•O)CzH5 Ph- a-u·cMe>2CH2C02H, 1-
54 C:HzC (•OJ CzH5 Ph- 8-CNJ-mcu:pholi~· 
SS C."EzC (•0) CzH5 Ph- 8-CN>-azetidine. 
56' CHzCC•O)CzRs Ph- 8-(NJ -N-m.ethylazet.idinium.,. r 
57 CH2C C•O) CzKs Ph- e-cw>-py::olic!ine 
SB CHzC(•O)CzHs lh- 8-CN>-N-mechyl-py::olidini~, 1-
59 CH2C C•O) CzHs Ph- 8-(N)-N-methyl-mo:pholin.ium, I-
60 CHzC C•O) CzB5 Ph- 8-(N)-N'-methylpiperazine 
fil CH2C (•0) C2K5 Ph- 8-CNl-N'-dimethylpipe:azinium, i-
&Z CKzC (-0) CzHs Ph- 8-NH-CSZ 
63 CHzC (•0) C:zKs lb- 8•NHC(OJC5H11 
64 CKzC (-0) C2Bs Ph- 8-NRC(O)CH2Bz: 
&5 CHzC (-OJ CzHs 'Ph- 8-HH-C CNHJ NHz 

'' CkzC C•O) CzH5 Ph- 8-(2)-chiophene 

6'7 CHzC (-0) CzHs lh- 9-m.ethyl 
&8 CJlzC C-0) CzHs llh- 9-ethyl. 
69 CHzC (-0) CzRs Ph- 9-bo-p:opyl 
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70 CH2C (-0) CzHs Ph- 9-te:t.-but.yl 
71 CHzC (•0) CzHs l'h- s-aa 
72 CllzC (•OJ CzH5 Ph- S-OCH3 
'73 CHzC(•O>CzH5 Ph- s-o (iso-p:opyl) 
74 CHzC (•O) CzH5 Ph- 9-SCH3 
75 CHzC(•O)CzH5 Ph- 9-SCCH3 
76 CH2C (•O) CzHs Ph- 9-S02CH3 
77 CHzC(•OJCzHs 1h- 9-SCH2CH3 
78 CHzC(•O) C2H5 lh- s-w2 
79 CH2C·(•OlG21fs 111---·--s-noK-
80 CHzC (•0) CzHs Pb- 9-NHCH3 
81 CHzC (-CJ CzHs l'h- 9-NCCKJ)2 
82 CHzCt-CJCzHs Ph- 9-N+(cH3)3, :-
83 . CHzC C•O) CzK5 l'h- S-NHCC•O)CK3 
84 CHzC (•O) CzHs Ph- 9-NCCH2CH3Jz 
85 CHzC (•0) CzH.s Ph- 9-NMea2co2H 

··,· 85 CHzC(•O)CzHs Ph- S-N•(Me)2CH2C02H, r 
87 CHzC (-0) CzH5 Pb- 9-(NJ-:no.i:pholine 
88 CKzC(-O)CzHs Ph- 9-fNJ-azet.idine 
89 CHzC(•O)CzHs l'h- 9-C~j--N-c:ethylaiet.idinium, :c-
90 CHzC (-0) CzH5 l'h- 9-CN>-py::olidine 
91 CHzCC•O)CzHs Ph- 9-(NJ-N-methyl-py::olidinium, I-
92 CHzC(•O)CzH5 l'h- 9-CN>-N-methyl-mo:pholiniu:, :-
93 CHzC(-OJCzHs Ph- 9-(N)-N'-methylpipe:azine 
93 CHzC (•0) CzH: lh- 9-(N)-N'-dimethyl~ipe:azinium~ :c-95 CHzC(•OJCzH5 Ph- 9-h-d-CSZ 

' .. 96 CHzC(•OJCzH5 Ph- 9-NJ!CCO>CsHu 
·~ 

97 CHzC (-0) CzHs Jh- 9-NHCCOJCH2B: 
98 CHzC C•O) CzHs Ph- 9-NH-c emu NK2 
99 CHzC (-0) CzH5 i'h- 9-(2)-thiophene 

100 CKzC (•O) CzH5 Ph- 7-0CH3, 8-CCH3 
101 CHzC (•O) C2H5 Ph- 7-SCH3, 8-ccH3 
102 CHzC (-0) CzH5 Ph- 7-SCH3, 8-Sat3 103 CH2C (•0) C2H5 Ph- li-ocK3, 7-CCH3, 8-CCK3 

Jl~iz Cpdl a.1-a2 .. ~ (&X)q <nT.m. yyy> 
PlOl.009 01 CHzOCzH5 Ph- 7-mechyl 

02 CHiOCzH5 Ph- 7-ethyl •. 
03 Cll20C2Hs Ph- 7-uo-p:opyl 
04 CH20CzH5 r11- 7-te:t.-butyl 

51 
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O! CHzOCzH5 lh- '7-0H 
06 CHzOCzH5 th- 7-c>CH3 
07 CK20CzH5 th- 7-o C.bo-p:opyl) 
08 CK20CzH5 :Ph- 7-SCH3 
09 CHzOCzHs lh- 7-SOCK3 
10 CHzCCzHs Ph- 1-so2cx3 
11 CHzOC:zH5 Ph- 7-SCH2CK3 
12 CHzOC:zHs :Ph- 1-n2 ·-·······-·-···· --······· 13 CHzOC:zHs Ph- 7-NKOR 
14 CHzOC:zH5 Ph- 7-NHCJ!3 
15 CHzOCzH5 lb- 7-N(CK3)2 
15 C820C:zH5 Pb- 1-N+cca3)3, r 
17. CHzOCzH5 lh- 7-NHCC•O)CK3 
18 CBzOCzHs lh- 7-NCCK2CH3>2 
19 CKzOCzH5 Ph- 7-NMeCHaC02K 
20 CHzOCzHs Ph- 1-z.i+ (Me) 2CH2C02H·, z-
21 CHzOCzH5 lh- 7-CN>-mc:z:pholine 
22 CHzOCzH5 !h- 7-CN)-azecicU.ne 
23 CH20CzH5 lh- 7-C~>~N-methylazetic!iniu.::i, r-. : 24 CHzOCzH5 lh- 7-(NJ-py::olidiiie 
25 CHzOCzHs Ph- 7-CN>-N-mechyl-py::olic!iniwn., ::c· 
.2, C!lzOCzHs lh- 7-(N)-N-=etbyl-mo:pholinium, :-
27 CK20CzB5 lh- 7-CN>-N'-:ethylpipe:azine 
28 CHzOCzH5 Ph- 1- CN> -N' -cllmethy~pipe:az~l-iiwn~· · r 
29 CHzOCzHs lh- 7-NH-CSZ 
30 CHzCCzR5 llh- 7•NHC(O)C5R11 
31 CHzOCzHs Ph· 7-NHC(OJCHzB: 
32 CHzOCzH5 Ph- 7-NH-C(NH)NHz 
33 CKzOCzH5 Ph- 7-(2)-thiophene .· 

34 CHzOCzHs th- 8-methyl 
35 CH20C2Hs Ph- a-ethyl 
36 CKzOCzH5 Ph- 8-iso-p:opyl 
37 CHzOCzH5 lh- 8-te:t-but:yl 
38 CKzOC2Hs Pb- a-oH 
39 CHzOC2Bs Pb- 8-0CH3 . 
40 CHzOCzHs lb- 8-0 (isc:i-pz:opyl) 
41 CHzOCzHs Ph- 8-SCH3 
42 CHzOCzK5 lh- . 8-SOCH3 
43 CHzOCzHs :Ph- a-sc2cs3 
44 C8zCCzH5 lh- 8-SCH2CH3 
45 CHzOC:zHs lh- 8-NH2 
·H CHzOCzHs lh- 8-NHOH 

Si 
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'7 

48 
49 

50 
51 
52 

53 

54 
55 
56 
5'7 

58 
59 
60 • 

'1 
62 
&3 
64 
6S 

" 
67 
68 
69 
10 

11 
'72 
73 
74 

75 
76 
77 

78 
79 
80 

81 
82 

83 
84 
85. 
86 

87 

CH20C2Hs 

CHzOC2Hs 

CK20C2Hs 

CH20C2Hs 

CHzOCzHs 

CHzOCzHs 

CHzOCzHs 

CH20C2Hs 

CH20CzH5 

CHzOCzHs 

CHzOCzHs 

CH20C2Bs 

CH20CzH5 

CH20CzH5 

CKzOC2Hs 

CKzOCzH5 

CHzOCzH5 

CHzOCzKs 

CHzOCzHs 

CHzOC2Hs 

CH20CzH5 

CHzOCzHs 

CHzOC2Hs 

CHzOCzH5 

CHzOCzHs 

CHzOCzHs 

CHzOCzHs 
CHzOCzHs 

CHzOC2Hs 

CHzOCzHs 

CHzOCzHs 
CHzOC2H5 

CKzOCzHs 

CHzOCzKs 

CHzOCzH5 

CK20C2Hs 

C~zOCzHs 

CHzOCzKs 

CH20CzH5 

CH20CzK5 

CHzOCzHs 

Ph­
Ph­,h_ 

8-NHCH3 

8-N(CH3)2 

a-rcCK3>3, 1· 
8-NHC(•O)CH3 
8•H(CK2CH3)2 
8-NMeCH2co2K 
8-N·(Me)zCH2C02H, 1-
8-(N)-mo:pholine 
8-(N)•azeddine 

PCT/US98/03792 

Ph­
l'h­

Ph­
Ph­
Ph­
Ph­
Ph­

Pb­
th­
Ph­
lh-
1' ll­

Ph-

8-CN>-N-methylazetidinium, 1-
8-tN>·py::olidine 
8-(N)-N-=ethyl-py::olidinium, 1-

8-(N) -N-=ethyl-ma:pholinium, :I-
8-(N) -N' -i:et:hylpipe:azine 
8•(N)-N'-dimethylpipe:aziniU::i, I-
8-NK-caz · 

Ph- 8-NMC(OJC5H11 
Ph- 8-NHC(O)CH2B: 
Pb- 8-NE-C(NR)HH2 ., 
Ph- 8- tir-thiophene · 

Ph- 9-a:ethyl 
P~- 9-ethyl 
Ph- 9-iso-p:opyl 
Ph- 9-te:t-bu:yl 
Ph- 9-oa 
Ph- 9-0C.st3 

Ph- 9-0(iso-p~opyl) 

Ph- 9-SCH3 
Jh- 9-SCCHJ 

•h- 9-so2ca3 
th- 9-SCH2CH3 
th- 9-HH2 
Jh- 9•NP.OH 

lh- 9-NHCH3 
lh- 9-N(CH3)2 
Ph- 9-N+CCH3)3, I• 
th- 9-NHC(•O)CH3 
th- 9-N(CKzCKJ)2 
lh- 9-HMeCH2COzR 
Ph- ,_ .. (Me) 2CH2C02H, :r 
lh- 9-(N)-mo:cpholine 

.. , . 
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88 CK20C2lis th- ' 9-(N)-azedcline 

89 C.'l20C2H5 lh- 9-(N)-N-~.ethylazetidinium, z-
90 CH20CzH5 Jh- 9-(N)-py::olidine 

91 CHzOC2Hs th- 9-(N)-N-methyl-py::olidinium, :c-
92 CHzOCzH.5 Jh- 9-(N)-N-methyl-mo:pholinium, x-

93 CK20CzH5 lh- 9-CN)-N'-methylpipe:azine 

93 CH20CzH5 Ph- 9-(N)-N'-dimethylpipa:azinium, r 
95 CHzOC2Hs lh- 9-NH-CBZ 

.. ---t-r---·-·CKzOCzH5 ·-·-·1-ir- -·· 9-NH~OtCsKir 

97 CKzOCzHs lh- 9-mtC(O)CHzB: 

98 CKzOCzHs Jh- 9-W-C (NH) NH2 

·u CHzOCzH5 lh- 9-(2)-thiophene 

iOO CHzOCzHs Jh- 7-0CH3, 8-0CH3 

101 CHzOCzHs lh- 7-SCH.3, 8-0CH3 

102 C."lzOCzHs l'h- 7-SCH3, 8-SCH3 
103 c.11,oczHs Jh- 6-0CH3, 7-0CK3,. 8•0CH3 

al•a2 a,5 
.. •. . 

:e:~ix Cpdl t•=Wr 
1rn.z:ci:. nvl 

FlOl.010 01 C!!2CH(OH)C2H5 th- 7-mec.hyl 

02 CKzCH (OH) CzH.s l'h- 7-ec.l\yl 

03 C!!zCH (OHJ C:zH5 th- 7-iso-p:opyl 

04 CH2CH (OH) CzH5 lh- 7-te:c.-buc.yl 

as CH2CH (OH) CzRs lh- 7-0H 

06 CHzCH (OH) C2H5 Ph- 7-0CH3 

07 CH2CH (OH) CzHs Jh- 7-0(iao-p:opyl) 

08 CH2CH (OH) CzP.5 lh- 7-SCH3 

09 CHzCH(OH)CzHs lh- 7-SOCH3 

10 CHzCH (OH) CzH5 Ph- 1-so2ca3 

11 CHzCH (OH) CzHs lh- 7-SCH2CK3 

12 CHzCH (OH) CzKs !h- 7-BH2 
13 CHzCH (OH) CzH5 lh- 7-BHOH 

14 CHzCH (OH) CzHs lh- 7-NHCH3 

15 CHzCH (OH) CzHs lh- 7-NCCH3)2 

16 CHzCR (OH) CzH.s lh- 1-rccH3_> 3, ::c-
17 CKzCH (OH) C:zR5 Ph- '7-NHC(•O)CH3 

18 CHzCH (OH) C:zH5 Ph- 7-1t(CK2C:H3>2 

19 CH2CH COH) CzR5 lh- 7-HMeCH~C02H 

20 CHzCH (OH) CzR5 Ith- 7-H4' (Me) 2CR2C02R, x-
21 CKzCH (OH) CzR5 Ph- 7-(Nl-ma:pholine 

22 CHzCH COH) C2R5 Ph- 7-(N)-azetidine 
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23 CHzCH (OH) CzH5 Jh- 7-(N)-N-=ethylaze~•m, x-
24 CHzCK COK) CzH5 lh- 7-(N)-py::olJ.diAe 

25 CHzCH (OH) CzH5 lh- 7-(N)-N-m.ethyl-py::olic:U.ni\1:1\1 ::c· 
26 CHzCK (OH) C2R5 Jh- 7-(N>-N-z:athyl-moi:pholinium, ::c-
27 CHzCK (OH) CzHs lb- 7-(N)-N'-methylpipe:azine 

28 CHzCH COK) C2K5 lh- 7-(N)-N'-dJ.methylpipe:az.i.Aiu:a., :c-
29 CHzCH (OH) C2K5 l'h- 7-NH-CBZ 

30 CHzCH (OH)CzHs l'h- 7-NHC(O)C5H11 

31 CHzCK (OH) CzKs lh- 7-NHC(O)CRzB: 

-'3~···- -CK"2CK"COH)"C2R5----pr---"l-NH-C (NH) NK2-· 

-33 CHzCK (OK) CzH5 Jh- 1-C2J-thiophene 

34 CH2C:H (OK) CzRs Jh- a-methyl 

35 • CHzCK (OH) CzHs Ph- a-ethyl 
36 C:HzCH {OK) CzHs li'h- 8-iso-p:opyl 

31 CHzCH (OH) CzH5 ,h_ 8-te:~-bucyl 

38 CHzCH (OH) CzH5 Ph- a-oH -.. 
39 C:HzCH (OH) C:zHs th- 8-0CH3 
40 CH2Cn(OH)CzH5 th- a-o. ( iso-p ::opyl) 

41 CP.zCH (OK) CzH5 Ph-
.,. 

8-SCH3 

42 C:HzCH (OH) CzHs Ph- B•SOCH3 

43 CK2CH (OH) C:zHs Ph- 8-S02C.tt3 

44 CRzCH (OH) C:zHs rh.- 8-SCH2CH3 

45 CHzCH (OH) CzHs th- 8-NK2 

46 CHzCH (OH) CzHs Ph- 8•NHOH 

47 CHzCH(OH)CzH5 Ph- 8-NHCH3 .. . ' .. 
48 C!lzCH (OH) CzKs Ph- 8-N(CH3)2 

49 CP.zCH (OK) CzH5 J!lh- a-N+tca3J 3, :r 
50 CHzCH (OH) CzH5 Ph- 8-NHC(•O)CH3 

51 CHzCH (OH) CzH5 eh- 8-N(CHzCKJ)2 

52 CRzCK COP.) CzHs eh- S•NMeca2co2a 

53 CKzCKCOK)CzHs lh- 8-N+(Me)zCH2C02K, i:-

54 CHzCR (OR) CzH5 •h- 8-(H)-mo:cpholine 

SS CKzCH COB) CzRs lh- B-CN)-azeticllna 

SG CHzCH (QR) CzKs l'h- B-(N)-N-methy1azet1cU.n1um; ::c-
57 CHzCK(OH)CzHs lh- 8-lN)-py::olidine 

58 CHzCH (OH) CzHs lh- 8- (N) -N•methyl-py:r::r:o.lidinium, r . 
59 C~zCH (OH) CzHs lh- 8-(N)-N-methyl-moi:pholinium, :C-

60 CH2CH (OH) CzHs l'h- 8-CNJ-N'-iaethylpipe:r:a~ine 

61 CHzCH (OK) CzHs lh- 8-CN)•N'-d.f.methylpipe:r:azinium, r 
62 CHzCH (OH) CzR5 Ph- 8-NH-CSZ 

63 CH2CH (OH) CzHs Ph- 8-NHC(O)C5R11 

64 CHzCH (OH) CzH5 lb- 8•NHC(O)CH2B: 

"' 
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GS CK2CH (OK) CzH5 th- 8-NH-CCNH)NH2 

H CH2CH (OH) CzH5 th- 8-(2)-thiophene 

6'7 CHzCK (OH) CzHs th- 9-:ae~hyl 

'8 CHzCH COH) C2H5 th- 9-ethyl 

G9 CHzCH (OH] CzH5 Ph- 9-i.so-p:r:opyl 

?O CK2CH [OH) CzHs th- 9-te:t.-butyl 

'71 CHzCH (OH) CzHs lh- 9-0H 

'72 ___ gz;11t~-~Jj;zH5 lb- 9.=0CH..3---

73 CHzCH (OR) CzH5 th- 9-0 u . .so-p:opyl) 

'74 CHzCH (OK) CzHs lh- 9-SCH3 
75 CHzCH (OR) CzHs lh- 9-saa3 

'76 CHzCH (OH) CzH5 th- 9-S02CH3 

77 CHzC:K (OH) CzH5 lh- J•SCP.zCH3 

78 C.'!zCK (OH) CzHs Pb- 9-NK2 
79 CKzCH (OH) CzH5 Ph- 9-NHOH 

80 CHzCH (OH) CzR5 Ph- 9-NHCH3 

81 C.'1£zCK (OK) CzHs 1'b.- 9•HCCM3)2 

82 CKzCK (OH) CzH5 Ph- 9-Wo(C:!3) 3, ::c-
~: 

83 CKzCH (OH) C:zHs lh- 900NP.C'(•O) CHJ 

84 CHzCK (OH~ CzH5 th- 9-NCCH2CH3)2 

as CHzCH COH) CzH5 Pb- 9-NMeCH2C02H 

86 CKzCK COH) CzHs Pb- 9-N4'<~.e>zC.~2co2K, r 
87 C.'!zC:H COH) CzH5 lh- 9-(N) -mo::pholine __ -
88 CKzCH COHJ CzH5 lh- 9-CN>-a:i:ecidizle 

.. 

89 CH2CH (OK) CzHs lh• 9-CN>-N-methylaz~tidi:iium, x--
90 CHzCH (OH) Czi!s th- 9-(N)-py::alidin~ 

.. 

91 CH2CK (OH) CzH5 lh- 9-<N>-N-mechyl-py~roliclinium, I"" 

92 CR2CH (Off) CzF.s l'h- 9-(H)-N-=ethyl-=~:pholinium~ I-

93 CHzCH COH) CzHs th- 9-(N)-N'-methylpiperazine 

93 Ol2CH (OK) CzKs 1'h- 9-(N)-N'-dimeth~l~ipe:azinium, :z:-
95 C:K2CH (OK) C2Rs tb- 9-NH-CSZ 

95 CHzCK (OH) CzH5 Jh- !•NBC (0) C5H11 

97 CK2CK (OK) CzHs 1'h- 9-NHCCO>CKzBr 

9a CK2CK(OH)C2B5 th- 9-NK-C(NH)NH2 
u OlzCH (OR) C2Hs Ph- 9-(2)-thiopbene 

100 ca2i:H (OK) C2Hs Ph- 7-0CH3, 8-CCH3 
101 CB2CK (OR) C2H5 ·Ph- 7.-SCH3, 8-oc:H3 
102. CKzCK (CH) CzHs th- 1-sa3, 8-SCH3 
103 CK2CK (OH) C2H5 Ph- 6-0CH3, 7-CCH3, 8•0CK3 
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itn.!b Cpdf p,,1-p,,2 .,.s (itX)q 
(hi .m. vvv! 

FlOl.011 01 CHz0-(4-picoline) Ph- 7-mechyl 
02 CHz0-(4-picoline> Jh- 7-echyl 
03 CBz0-(4-picoline) th- 7-bo-prcpyl 
04 CBz0-(4-picoline) fh- 7-te:t-butyl 
OS CHzO-C4-picoline> Ph- 7-0H 
06 CH20-(4-picoline) Ph- 7-CCH3 

-or- ""CHzCFT4'"'p"iCOllii"eJ """"}th- 7-ci (bo-p:cpyl) 
08 CHz0-(4-picoline) Ph- '7-SCH3 
09 CHz0-(4-picolineJ Ph- '7-SOCH3 

• 10 CHz0-(4-picoline> Ph- 1-so2cH3 
11 CHz0-(4-picoline) Ph- 7-SCHzCH3 
12 CHzO-C4-picoline) Ph- '7-NH2 
13 CH20-(4-picoline) Ph- '7-NHOK 
14 C.'!20-(4-picoline) Pb.- 7-N"riCHJ 
15 CH20-C4-picoline) Ph- 7-NCCH3J2 
16 CHzO-C4-picolina) Ph- 7-W~ U:H3) 3, ::c-
17 CHz0-(4-picolinel Ph-

... 
7-NHC(•OlCH3 

18 CH20-(4-picoline> Ph- 7-N(CHzC!!3)z 
19 CHz0-(4-picolir.e) Ph- 7-NMeC.'!2C02H 
20 CP.z0-(4-picoline) Ph- 7-N.(Me)2CH2co2H, :r-
21 CH20-(4-picoline) P"'-·- 7- (N) -mo:pho.lina 
22 CHz0-(4-picolinal Ph- 7- (N) -azetidine · -
23 CHz0-(4-picolinel l'h- 7-<N>-N-~~thylazetidiniuni, i-. 
24 CH20-(4-picoline) P!i- '7-CN)-pyr:olidine 
25 CH20-(4-picoline) Ph- 1- (NJ -N-methyl-py::i:olic!J.n!wn, · r· 
26 CP.20-(4-picoline> Ph- 7- (N) -N-methyl-mo:i:pholinium,;· ·::c-
27 CH20-C4-picoline) lh- 7-(NJ-N'-methylpipe:azine 
28 CH20-(4-picoline) lh- 7-(N)-N'-dim.ethylpipe:azinium, x-
29 CH20-(4-picoline) th- 7-NH-CBZ 
30 CHz0-(4-picolina) lh- 7-NHC(O)C5H11 
31 CH20-C4-picoline) th- 7-NHC(O)CH2az: 
32 CHz0-(4-picoline> lh- 7-NK-C (Nil) NH2 
33 CH20-C4-picoline> lh- 7-(2)-thiophene 

34 CHz0-(4-picoline) Jh- a-methyl 
35 ca2o'-c4-picoline> Ph- a-ethyl 
36 CKz0-(4-picoline) th- 8-iso-propyl 
37 CHz0-(4-picoline> lh- 8-te:i:t-butyl 
38 CH20-C4-picoline) lh- a-oa 
39 CH20-(4-picoline> lh- 8-0CH3 
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40 CH20-(4-picol1ne) Ph- 8-0Ciao-p:opyl) 
41 CH20-(4-picol.f.ne) Ph- 8-SCH3 
42 CHz0-(4-picciline) Ph- 8-SOCK3 
43 CH20-C4-picciline) l'h- 8-so2CH3 
44 ca2o-C4-pico1ine> Ph- a-scH2CK3 
45 CH2o- C 4-picoU.ne) Ph- 8-H"n2 
46 CH20-(4-picciline) Ph- 8-HHOH 
4i CH2o- ( 4-picoline) lh- B-HKCH3 

49·--~c:=H:.,20=---, ... 4,,_-p--ric-o .... l:"'l"Ift-.-,:---:,::::h----a=---=N:-:(:-::C~H3) 2 
49 CHzO- ( 4-picolineJ l'h- 8-H+ CCH3) 3,. ::c-
50 CH20-C4-picoline) th- 8-HHC(-O)CH3 
51 CHzO- c 4-picoline) th- 8-N (CH2C.'!3) 2 
52 • CH20-(4-picoline) Ph- 8•NMeCH2COzH 
53 CHzO- (4-picoline) Ph- 8-N· (Me) 2CH2C02H, r 
54 C.1!z0- (4-picoline) Ph- 8-fN) -mo::iJholine 
SS CHzO- C 4-picoline) Ph- a- CN> -a zecidina 
56 CHz0-(4-picoU.ne) Ph- 8- (N) -N-:echylazetidinimll, :C-
57 CHz0-(4-picoline> Pb- 8-(N)-py::olicllne 
58 CKz0-(4-picoline) Ph- a_.;f.Nf-N-=echyl-py::olidiniw:i, :C-- ··. 59 C!!zO- (4•picoline) P?i- 8-(N) -N-c:ethyl-mo:pholinium, r 
60 CH20- ( 4-picoline) Ph- B- (N} -N' -=ethylpipez::adne 
61 CHz0-(4-picoline> Ph- 8-(N)-N'-dimechyl?ipe:azinium, z-
62 CH20-(4-picoline) Ph- 8-N"d-CSZ 
63 CHzO- ( 4-picoline) Ph- 8-NHC (0) C5H11 
&4 C.llzO- ( 4-picoline) Ph- 8-NHC (0) CH2B: 
SS CHzO- ( 4-picoline) Ph- 8-NH-C (N"d) NH2 
6S CHzO- ( 4-picoline) Ph- 8- (2) -th.f.opbene 

67 
&'8 
H 
70 
71 
'72 
'73 
74 
75 

'' 77 
78 
79 
80 
81 

cs2o-C4-picoline) 
CHzO-C4-picoline> 
CHzO-C4-picoline) 
CH20-(4-picoline> 
CK20-(4-picoline) 
CH20-C4-picoline) 
CKz0-(4-picoline) 
CH20-.c 4-picoline) 
CH20-(4-picoline) 
CH2o'.-C4-picoline> 
CKz0-(4-picolina) 
CHz0-(4-picol.t.ne) 
CH20-(4-picoline> 
CH20-(4-picolina) 
CHz0-(4-picciline) 

Ph-

1'h­
lh­
Ph­

Ph­
lh­
l'h­

Ph­
th­

th­
Ph­
th-. 
Ph­

Ph­
Ph-

9-mathyl 
9-ethyl 
9-iao-pJ:opyl 
9-ta:t-butyl 
9-0H 

9-0CH3 
9-0 Ci~o-p:opyl) 
9-SCH3 
9-SCCK3 
.9-SOzCB3 

9;.;sCK2CB3 
' . 

9-NHz ·: 

9-NHOH 
9-NKCH3 
9-NCCH3J2 

"· 
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82 CH20-(4.:p!.colina) Ph- 9-W(CH3)3, z-
83 CHz0-(4-picoJ.i;n•> Ph- 9-NHC(-O)CH3 
84 CK20- ( 4-picollne) Ph- 9-N (CH2CH3) 2. 
85 CHz0-(4-picoline> Ph- 9-NMecH2co2K 
86 CH20- C4-pic:olina) Ph- 9-N· (Me) zCK2COzK, r 
87 CHz0-(4-pic:olina) Ph- 9-(N)-mo:i:pholine 
88 CHzO-C4-pJ.coline) Ph- 9-(N)-azecidine 
89 CKz0-(4-pJ.c:oline) lh- 9-(N)-N-mathylazetidinium, z-

--SO--· ··CH20-<-4•pJ.c~eJ-Ph--9--(N·)--pyr:a-l-i"d±ne - · · -·-· --
91 CK20• ( 4-picoline) lb- 9- (N) -N-mechyl-py::olicllnimll, i-
92 CHzO- C 4-picollne) Ph- 9- (N) -N-methyl-ma:ph.olinium, r 
93 CHzO- C 4-picoline) lb- 9- CN) -N' -machylpipe:z:az.ine 
93 CHzO-C 4-picoline) lh- 9- (N) -N' -climethylpipe:aziniU:l, X-
95 • CHzO- c 4-picoline) lh- 9-NH-CBZ 
9' CHz0-(4-picolina) Ph- 9-NHC(O)C5H11 
97 CHz0-(4-picoline) lh- 9-NHCCO> CH2B: 
98 CKz0-(4-picoline) l'h- 9-NH-C (NH) NH2 
U CHzO- < 4-picoline) Ph- 9- (2 > -thicphene 

100 
101 
102 
103 

CKzO- C4-piccline> lh­
CHzO-C4-piccline> l'h-
C.'tz0-C4-p!col!ne> l'h-
CK20-C4-pic:oU.nel Ph-

-~ . 
=~-

7-0CH3, 8-0CH3 
7-SCH3, 8-QCH3 
7-SC!!3, a-sCH3 
6-0CH3, 7-oc:a3, 8-0C.~3 
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n-butyl OH H 
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n·butvl Utt H 
n-butvl Ul1 H 
elhyl vn H 

·n-butyl OH H 
n-butvl OH H 
n-uwvl vn H .... ,. un H 

Additional Structures of the Present Invention 
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~ RI 

n- n-

I<• I(• 
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phenyl 

0 ;.. 

at the 7-omltlon ollenyl H 1 ui1m:tny1ammuniutn ioalG&I pltenyl H 7 tnim:lhylammonium iodide phenyl H 7-dimethylamlno phenyl H 7-mttllumlfl&ulfonamido . . . .... ·•. phenyl .... 7-(2'-broinuacelaialidu) 4-(decyloxy)phenvl H 7•11mlno phellyl H 7-(hvxylainido) 4·(decylctXYlPht:nvl ... 7·aminu phvnyl H 7..-cetamido 4-nvarDJCyphenyl H 7•amino 

I'd 

~ 
I 
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n2 etllfl n~tyl OH H 

Haff' 

n:r lllhyl n-butvl OH H 
114 dhvl n-tiUtyl OH H 
ns n-buayl ellavf OH H 
11, ellavl n-butvl OH H 
117 n-butvl ethyl UH H 
ns etbyl n-bu&yl UH H 

~ 
ll9 eU.yl · Ii-butyl OH 
120 n~uavf etl1yl OH 
r21 ell1yl n·liutyl UH 

H 
H 
H 

122 n-biityl cthvl OH H 
123 ethyl n·buty( OH H 
f2( n-l>liiVI et6VI UH H 
125 •lbf 1 n·butyl ·OH H 

126 n-bulyl ethyl Ul1 H 
117 n-b&ifvl etbyl OH H 
l:tlll ethyl n~ulyl OH H 
129 e&hvl n·bulyl UH H 
131 , ethyl . n-bulyl OH H 

0 
0,1 

' ~S . .-111/ 
~ 

j YOH 

911 ;:f 
..... 1· 
(o0o ~ 
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Ul1 H 
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OH H 
H OH 

Utl H 
un H 
H OH 

H OH 

OH H 
H OH 

OH H 
OH H 
H UH 
H OH 

OH ti 
OH H 
Ul1 11 
H Ut1 _, 

OH H 

UH H 
UH H 
OH ti 
OH H 
un H ·-

OH H . - . 

OH H 
·uH H 
UH H 
OH H 

Phenyl 
3·1rlfh1on1melhvlphenvl H 

H 3-triOuuru• 
methyl· 
phenyl 

J.l1ydn>xyphenvl H 
3-hve1ruxyphenyl H· 
4·flt111rophenyl H 

H 4:Huoro-
phenyl 

4·fluurnphvnvl H 
3·melbuxyp11enyl H 

Ii 3·melhnxy-
pJaenvl 

Ii 4·fluon1• 
phenyl 

4·fluompl111myl H 
H 3·mellKIX)'• 

phenyl 
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4·fluoruphenyl H 
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H 4·fluoro-
phenyl 
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pl11myl H 
Pl1env1 H 
pb1myl H ·- - .. -· 
pl1envl H ... . . . -
phenvl H - .. -- . phenyl .. 

H 
4-f1111m1pbenyl H 

pbenvl H 
pl1eny1 H 

X\ 
H 

- . o~I 
3 

! 7°med1oxv 
7·melhoxy 

7 ... 1\ldlDXV 
7-nwmoxv 
7·med10xy 
7•mellwicy 
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7-brumu 

Uluoro 
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! 7·fluuro 

7·fluuro 
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! 
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I 
UI 
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~ 
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In further compounds of the present invention, R1 

and R' are independently selected from among hydrogen 
and ring-carbon substituted or unsubstituted aryl, 
thiophene, pyridine, pyrrole, thiazole, imidazole, 

S pyrazole, pyrimidine, morpholine, N-alkylpyridinium, N­
alkyl-piperazinium, N-alkylmorpholinium, or furan in 
which the substituent(s) are selected from among halo, 

·----·-··· · ··· ----·- ·· · b.Y:dl:-C>Xy-1, -· · trihaloalkyi: alkoxy, amino, N-alkylamino, 

N,N-dialkylamino, quaternary ammonium salts, a c, to c, 
10 alkylene bridge having a quaternary ammonium salt 

substituted thereon, alkoxycarbonyl, aryloxycarbonyl, 
alkylcarbonyloxy and arylcarbonyloxy, (0,0)­

dioxyalkylene, -[O(Cliz).,].X where x is 2 to 12, w is 2 
or 3 and X comprises halo or a quaternary ammonium 

15 salt, thiophene, pyridine, pyrrole, thiazole, 
imidazole, pyrazole, or furan. The aryl group of R5 or 
R1 is preferably phenyl, phenylene, or benzene triyl, 
i.e., may be unsubstituted, mono-substituted, or di­
substituted. Among the species which may constitute 

20 the substituents on the aryl ring of R9 or R1 are 
fluoro, chl~ro, bromo, methoxy, ethoxy, isopropoxy, 
trimethylammonium (preferably with an iodide or 
chloride counterion), methoxycarbonyl, ethoxy"carbonyl, 
formyl, acetyl, propanoyl, (N}~hexyldimethylammonium, 

25 hexylenetrimethylammonium, tri(oxyethylene)iodide, and 
tetra(oxyethylene)trimethylammonium iodide, each 
substituted at the p-position, the m-position, or both 
of the aryl ring. Other substituents that can be 
present on a phenylene, benzene triyl or other aro~atic 

30 ring include 3,4-dioxymethylene (5-membered ring) and . . 

3,4-dioxyethylene (6- membered ring). Among compounds . 
which have been or can be demonstrated to hav~. 
desirable ileal bile acid transport inhibiting 
properties are those in which R9 or R' is seie~ted from 

35 phenyl, p-fluorophenyl, m-fluorophenyl, p­
hydroxyphenyl, m-hydroxyphenyl, p-methoxyphenyl, m­
methoxyphenyl, p-N,N-dimethylaminophenyl, m-N,N-
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climethylmn:l.nopbenyl, 1· p-fCH,>,-B"'-pbenyl, :c· m-£CBJ> 1-r­
phenyl, l.- m-(CH,) 1-lt'-a!pl,-tOCHzC!lal,-O-phanyl. 1· p­

CCH;.>,-?r·CffaO.-COCB,CffaJ1-o-phanyl1 :c· m• CN,N-dimethyl­

piperaziniwn) - (B • ) -CH,- COCH:rCH,> a-0-phenyl, 3-Jll8thoxy-4-
5 f1uoropbenyl, 1:hienyl-2-y1, S-cholorothienyl-2-yl, 

3,4-difluorop~i, x· p-(N,N-dimethylpiperazlniwn)-

(N' >-CHa-<OOS.C:U.>a-O-phenyl, 3-fluoro-4-JD&thoxyphenyl, -
4-pyridinyl, 2-pyz-ic!inyl,· 3-pyridinyl, H-JDethyl-4 .. 

pyridinium, I'" H-met:h.yl-3-pyridinium, l, 4-

10 41.oxymethylenephenyl.., 3.4-cUoxyethylenephtinyl, and p­

znet~carbonylphenyl. Prafarrec! ccmpo'l.mds include J­

echyl-3-butyl anc! 3-butyl-3-bu.tyl c:ompounds ha.ving each 
of the above preferred R1 aubstituents in combina~ion 
wit.h t.he R• sul:>stir.uents shown in Table 1. :tc is 

15 particularly prafer:ed that one but not bo~h of R.' and 
Jl' is hydrogen. 

It is especially preferred that 'tl4 and R.1 be 

hydrogen, that R2 and a' not be hydrogen. anCI t:hat R1 

anci a• be o:ieneed. in t.he •--e di::ec~ion :elael.ve to 

20 the plane of 1:he molecule, i. a. , both tn -.. or bo'th in 
St-configuration. l:t is further prefe:red thae, vhere 
a• is butyl iUld R' is ethyl, ~hezi it' has l:he same 

orientat:.ion relative to the plane of the molecule as a' 
and a'. 

25 Set forth in Table lA are lists of species of 
11.'1:a.1 ... i' 1~· .and n•. 

143 
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••• CC1lJCl3) z 
•-•.ee:l,zCOzl 
1-1• rh1 aeaac:ozll• r 
·-nu •ao:pl\oU.ae 
I .. CHJ •azec:1cU.ne 
l•CHl•l•mec:~yl&ze:idiAi~=• r" 
l•Cll•py::olid1Ae 
l•Cl)•l•=e:hyl•py::o1141Aiw:i. t• 
l•tH>•J-=e:~yl•=o:;:ihol1.~i'W2. t• 
l•CH>·l'-a•c:~ylpLpe:az!.A• 
l•CHl•S'-dLmec:J:ylplper&:J.n!t.ID. t• 
1-1a-csz 
l•MIC CQJ Cslu 
8•!1!C: CO) C:!!a3: 
l•l!-CCHlltrRz 
a-c21-c:J:1oph•n• 
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9-cectlyl 
t-echyl. 
f .. J.so-~opyl 
t-cer:-bucyl 
9-01 
t-cc:as 
1-0U.s'o-propylt 
9-SCS3 
9-Sacl3 
9-SOaCJl3 
9-.SC3zCll3 ,_ . ., 
9 ... 1101 
,...HICl;a 
l•llCCK;al :z 

-;;-9 .. feltifi;-?""'-- . 
l•RICC•OIC&;a 
l•:JCC:!:zCl3) 2 
9-!IHeCKzCOzll 

PCT/US98/03792 

1-~ r!'.e> 1ca1co111, r 
9-13J•morpho1ln• 
,_CHI -azec!diae 
9-CXl-H-mechylazecidiaia=. I­
l•CXt-~:olidine 
t-CKJ-N-me:hyl•pyr:olidinia=, t• 
t-flt •H-me:hyl-=o~holiAlu=, I"' 
t-cxt•K•-.:e:hylp!.Jie:a&iA• 
t-fHJ•N'"'d.l:echyl.piperaz!n!u:i. :· 
'"'lli!-c3Z 
9-Y!C: COJ CsEu 
1-Nl!CCOJC!z!: 
9-lll-CfNH>Niz 
t-C2J •c.'l.1opll.eae 

T-CC:!!1, 8-CC:!;a 
T-SC:!!J• 8-CC!J 
T-lei!J• 8-SC:!;a 
f-CC!!1. '1-CCK3, 8-oc:H3 
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Further pref erred compounds of the present invention 

comprise a core structure having two or more 

pharmaceutically active benzothiepine structures as 

describe~ above, covalently bonded to the core moiety via 

5 functional linkages. Such active benzothiepine structures 

preferably comprise: 

(Formula DIV) 

10 or: 

(Formula DIVA) 

15 where R1
, R2

, R3
, R', a•, R5

, R', R7
, R', x, q and n are as 

defined above, and R" is either a covalent bond or _ 

arylene. 
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The core moiety can comprise alkane diyl, alkene 
diyl, alkyne diyl, polyalkane diyl, alkoxy diyl, 
polyether diyl, polyalkoxy diyl, carbohydrate, amino 
acid, and peptide, polypeptide, wherein alkane diyl, 

5 alkene diyl, alkyne diyl, polyalkane diyl, alkoxy diyl, 
polyether diyl, polyalkoxy diyl, carbohydrate, amino 
acid, and peptide polypeptide, can optionally have one 
or -~r~ car}:>.9~ replaced by ..J), NR.7 ;_,~R7R1 , _ s, SO, .. so2-
s•a'R', PR7, P+R7R8, phenylene, heterocycle, quatarnary 

10 heterocycle, quaternary heteroaryl, or aryl, 
·wherein alkane diyl, alkene diyl, alkyne diyl, 

polyalkane diyl, alkoxy diyl, polyether diyl, 
polyalkoxy diyl; carbohydrate, amino acid, peptide, and 
polypeptide can be substituted with one or more 

15 substituent groups independently selected from the 
group consisting of alkyl, alkenyl, aikynyl, polyalkyl, 
polyether, aryl, haloalkyl, cycloalkyl, heterocycle, 

arylalkyl, halogen, oxo, oa13 , NR13Rl4 , SR13 , S(O)R13 , 

S02Rl3, S03R13, NR13oal4, NR13NRl4alS, Nb2. C02Rl3,· CN, 

20 OM, so20M, so2NR13a 14 , c co> NR13a 14 , c co> OM, coR13 , 

p (O) a 13a 14 , p+a13R14:RlsA-, P (OR13
) OR", s·a13R"A-, and 

N+R9allal2A-; 

wherein said alkyl, alkenyl, alk.ynyl, polyalkyl, -
polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 

25 can be further Substituted with one or more substituent 

groups sel~cted from the group consisting of oa7 , 
; 

NR7R8, sa7, S(O)R7 , S02R7 , S03R7 , C02R7, CN, oxo, 
78 +789 .. CONR R , N R R R A-, alkyl, alkenyl, alkynyl, . aryl, 

cycloalkyl, heterocycle, arylalkyl, quaternary 
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heterocycle, 'quaternary heteroaryl, P(O)R7R8, P+R7R8A-, 

and P (0) (OR7
) OR', and 

wherein said alk.rl, alkenyl, alkynyl, polyalkyl, 

polyether, aryl, haloalkyl, cycloalkyl, and heterocycle 

5 can optionally have one or more carbons replaced by O, 

NR7 , N+R7R8A-, S, SO, so2, S+R7A-,, PR7 , P(O)R7
, 

- ·P.;:"R 7a8A;;··, or ··phenylene. 

Exemplary core moieties include: 

10 

26 
R~~S 
~27 

26 -- I o _ \ 21 
a;r"'\~o~ 

15 

20 

1So 
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s wherein: 

R8 is selected from the group consisting of C and 

N, and 

R21 and Rrr are independently selected from the 

10 group consisting of: 

15 

20 

25 

R.30 

-- , ==ti-· -0-· -.JS_, -~-

0 
II --c-

s 
II -c-· 

0 
II ... --c--· 

-llB ,._, 

s 
II -c-· 

-NHSO •, lmCl \_~ 
2 -~~2 

wherein B.31
, au, R11 ·and Ru are independently 

selected from alkyl, alk~l, alkylaryl, aryl., 

arylalkyl~;c:Ycloal~;..!.-~~~ero.cv-cle-;-and 

-"lmt~eycloalkyl, 

,; is a pharmaceutically acceptable anion, and k = 

1 to 10. 

IS\ 
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In compounds of Formula DIV, R20
, R.21

, R22 in 

Formulae DII and DIII, and R22 in Formula DIII can be 

bonded at any of their 6-, 7-, 8-, or 9- positions to 

Ru. In compounds of Formula DIVA, it is preferred that 

R" comprises a phenylene moiety bonded at a m- or p­

pos i tion thereof to R". 
In another embodiment, a core moiety backbone, R", 

as discussed herein in Formulas DII and DIII can be 

multiply substituted with more than four pendant active 

b h • • it i 20 21 21 d Rn enzot ~ep~ne un s, .e., R , R , R , an as 

discussed above, through multiple functional groups 

within the core moiety backbone. The core moiety 
backbone unit, R1

t, can comprise a single core moiety 

unit, multimers thereof, and multimeric mixtures of the 
15 different core moiety units discussed herein, i.e., 

alone or in combination. The number of individual core 
moiety backbone units can range from about one to about 

20 

25 

30 

100, preferably about one to about 80, more preferably 

about one to about 50, and even more preferably about 

one to about 25. The number of points of attachment of 

similar or different pendant active benzothiepine units 
within a single core moiety backbone unit can be in the 
range from about one to about 100, preferably about one 

to about 80, more preferably about one to about SO, and 

even more preferably about one to about 25 • Such 

points of attachment can include bonds to c, S, o, N, 

or P within any of the groups enco~passed by the 

def ini ti on·; of· Rlt ~ 

'l'he more pref erred benzothiepine moieties 

comprising R21
, R2

', R22 and/or R23 conform to the 

preferred structures as outlined above for Formula I. 

The 3-carbon on each benzothiepine moiety can be 
achiral, and the substi tuents R', R2

, R2
, R.4 , 'R.5 and a• 
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can be selected from the pref erred groups ana 

combinations of substituents as discussed above. The 

core structures can comprise, for example, 

polY{oxyalkylene) or oligo(oxyalkylene), especially 

5 poly- or oligo(oxyethylene) or poly- or 

oligo(oxypropylene). 

10 

15 

20 

Dosages, Formulatiop.s. and Routes of Administration . 

The ileal bile acid transport inhibitor compounds 

of the present invention can be administered for the 
propnyla.xis and treatment of hyperlipidemic diseases or 

conditions by any means, preferably oral;. that produce 

contact of these compounds with their site of action in 

the body, for example in the ileum of a mammal, e.g. , a 

human. 

For the prophylaxis or treatment of the conditions 

referred to above, the compounds of the present 

invention can be used as the compound per se. 

Pharmaceutically acceptable salts are particularly 

suitable for medical applications because.of their 

greater aqueous solubility relative to the parent . 

compound. Such salts must clearly have a. 

pha:rmaceutically acceptable anion or cation. Suitable 

pha:rmaceutically acceptable acid addition salts of the 
25 compounds of the present invention when possible 

30 

include those derived from inorganic acids, such as 

hydrochloric, hydrobromic, phosphoric, metaphosphoric, 

nitric, sulfonic, and· sulfuric acids, and· organic acids 
• 

such as acetic, benzenesulfonic, benzoic, citric, . . 
ethanesulfonic, fumaric, gluconic, glycolic, 

isothionic, lactic, lactobionic, maleic, malic, 
methanesulfonic, succinic, toluenesulfonic, tartaric, 

and trifluoroacetic acids. The chloride salt is 

153 
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particularly preferred for medical purposes. Suitable 

pharmaceutically acceptable base salts include ammonium 

salts, alkali metal salts such as sodium and potassium 

salts. and alkaline earth salts such as magnesium and 

calcium salts. 

The anions of the definition of A- in the present 

invention are, of course. also required to be 

pharmaceutically acceptable and are also selected from 

the above list. 

The compounds of the present invention can be 

presented with an acceptable carrier in the form of a 

pharmaceutical composition. The carrier must. of 

course, be acceptable in the sense of being compaeible 

with the other ingredients of the composition and must 

not be deleterious to the recipient. The carrier can 

be a solid or a liquid, or both, and is preferably 

formulated with the compound as a unit-dose 

composition. for example, a tablet, which can contain 

from 0.05% to 95% by weight of the active compound. 

Other pharmacologically active substances can also be 

present, including other compounds of the present 

invention. The pharmaceutical compositions of the 

invention can be prepared by any of the well known 

techniques of pharmacy. consisting essentially of 

admixing the components. 

These compounds can be administered by any 

conventiona1 means.available for use in conj~ction 

with pharmaceuticals. either as individual therapeutic 
I 

compounds.or as a combination of therapeutic compounds. 
• • 

'l'he amount of compound which is required ·.to · . 
achieve the desired biological effect will, of course, 

depend on a number of £actors such as the specific 

compound chosen. the use for which it is intended, the 

IS'-\ 
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mode of administration, and the clinical condition of 

the recipient. 

In general, a daily dose can be in the range of 

from about 0.3 to about 100 mg/kg bodyweight/day, 

5 preferably from about 1 mg to about 50 mg/kg 

bodyweight/day, more preferably from about 3 to about 

10 mg/kg bodyweight/day. This total daily dose can be 

administered to the patient in a single dose, or in 

proportionate multiple subdoses. Subdoses can be 

10 administered 2 to 6 times per day. Doses can be in 

sustained release form effective to obtain desired 

results. 

Orally administrable unit dose formulations, such 

as tablets or capsules, can contain, for example, from 

15 about 0.1 to about 100 mg of benzothiepine coinpo~, 

preferably about 1 to about 75 mg of compound, more 

preferably from about 10 to about 50 mg of compound. 

~n the case of pharmaceutically acceptable salts, the 

weights indicated above refer to the weight of. the, .. 

20 benzothiepine ion derived from.the salt. 

Oral delivery of an ileal bile acid transport. 

inhibitor of the present invention can include 

formulations, as are well known in the art, to provide 

prolonged or sustained delivery of the drug to the _ 

25 gastrointestinal tract by any number of mechanisms. 

These include, but are not limited to, pH sensitive 

release from the dosage form based.on the changing pH 
·- . . .. -- .. --· . -·- ·-- . . 

of the small intestine, slow erosion of a tablet or 

capsule, retention in the stomach based on the physical . . 
30 . properties of the formulation, bioadhesion of the 

dosage form to the mucosal lining of the intestinal 

tract, or enzymatic release of the active drug from the 

dosage form. 'l'he intended effect is to extend the time 
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period over which the active drug molecule is delivered 

to the site of action (the ileum) by manipulation of 

the dosage form. Thus, enteric-coated and enteric­

coated controlled release formulations are within the 

5 scope of the present invention. Suitable enteric 

coatings include cellulose acetate phthalate, 

polyvinylacetate pbthalate, 

hydroxypropylmethylcellulose pbthalate and anionic 

polYmers of methacrylic acid and methacrylic acid 

10 methyl"ester. 

When administered intravenously, the dose can, for 

example, be in the range of from about O .. 1 mg/kg body 

weight to about 1.0 mg/kg body weight, preferably from 

about 0.25 mg/kg body weight to about 0.75 mg/kg body 

15 weight, more preferably from about 0.4 mg/kg body 

weight to about 0.6 mg/kg body weight. This dose can 

be conveniently administered as an infusion of from 

about 10 ng/kg body weight to about 100 ng/kg body, 

weight per minute. :Cnfusion fluids suitable._for this 

20 purpose can contain, for example, from about 0.1 ng to 

about 10 mg, preferably from about 1 ng to about 10 mg 

per milliliter. Unit doses can contain, for example, 

from about l mg to about 10 g of the compound of the 

present invention. 'l'hus, ampoules for injection can 

25 contain, for example, from about 1 mg to about 100 mg. 

Pha::rmaceutical ~ompositions according to the 

present invention include those suitable for oral, 

rectal, topical, buccal "(e.g., sublingual), and 
' 

parenteral (e.g., subcutaneous, intramuscular,. 

30 in~rade::rmal, or intravenous) admix{istration, ~lthough . 
the most suitable route in any given case will depend 

on the nature.and severity of the condition being 

treated and on the nature of the particular compound 
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which is being used. In most cases, the preferred 

route of administration is oral. 

Pharmaceutical compositions suitable for oral 

administration can be presented in discrete units, such 

S as capsules, cachets, lozenges, or tablets, each 

containing a predetermined amount of at least one 

compound of the present invention; as a powder or 

granules; as a solution or a suspension in an aqueous 

o~ non-aqueous liquid; or as an oil-in-water or water-

10 in-oii emulsion. As indicated, such compositions can. 

be prepared by any suitable method of pharmacy which 

includes the step of bringing into association the 

active compound(s) and the carrier (which can 

constitute one or more accessory ingredients)~ In 

15 

20 

25 

30 

general, the compositions are prepared by uniformly and 

intimately admixing the active compound with a liquid 

or finely divided solid carrier, or both, and then, if 

necessary, shaping the product. For example, a tablet 

can be prepared by compressing or molding a powder or 

granules of the compound, optionally with.one or more 

assessory ingredients. Compressed tablets can be 

prepared by compressing, in a suitable machine, the 

compound in a free-flowing form, such as a powder or 

granules optionally mixed with a binder, lubricant, 

inert diluent and/or surface active/dispersing 

agent(s). Molded tablets can be made by molding, in a 

suitable machine, the powdered compound moistened with 

an inert liquid diluent. 
' 

Pharmaceutical compositions suitable for buccal 

(sub-lingual) administration include lozenges 

comprising a compound of the present invention in a 

flavored base, usually sucrose, and acacia or 

tragacanth, and pastilles comprising the compound in an 
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inert base such as gelatin and glycerin or sucrose and 

acacia. 

Pharmaceutical compositions suitable for 

parenteral administration conveniently comprise sterile 

5 aqueous preparations of a compound of the present 

invention. These preparations are preferably 

administered intravenously, although administration can 

also be effected by means of subcutaneous, 

·intramuscula~, or intradermal injection. Such 

10 preparations can conveniently be prepared by admixing 

the compound with water and rendering the resul_ting 

solution sterile and isotonic with the blood. 

Injectable compositions according to the invention will 

generally contain from 0.1 to 5% w/w of a compound 

15 

20 

25 

30 

disclosed herein. 

Pharmaceutical compositions suitable for rectal 

administration are preferably presented as unit-dose 

suppositories. These can be prepared by admixing a 

compound of the present i"nvention with one or more 

conventional solid carriers, for example, cocoa butt:e~, 

and then shaping the resulting mixture. 

Pharmaceutical compositions suitable for topical 

application to the skin preferably take the form of an 

ointment, cream, lotion, paste, gel, spray, aerosol; or 

oil. Carriers which can be used include vaseline, 

lanoline, polyethylene glycols, alcohols, and 

combinations of· two or more thereo~. The active 

compound ~s generally present at a concentration of 

from 0.1 to 15% w/w of the compos~tion, for example, 

from 0.5 to 2%. 

Transdermal administration is also possible. 

Pharmaceutical compositions suitable for transdermal 

administration can be presented as discrete patches 
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adapted to remain in intimate contact with the 

epidermis of the recipient for a prolonged period of 

time. Such patches suitably contain a compound of the 

present invention in an optionally buffered, aqueous 

solution, dissolved and/or dispersed in an adhesive, or 

dispersed in a polymer. A suitable concentration of 

the active compound is about 1% to 35%, preferably 

about 3% to 15%. As one particular possibility, the. 

compound can be delivered from the patch by · 

electrotransport or iontophoresis, for example, as 

described in Pharmaceutical Research, 3 (6), 318 (19_86). 

In any case, the amount of active ingredient that 

can be combined with carrier materials to.produce a 

single dosage form to be administered will vary 

depending upon the host treated and the particular.mode 

of administration. 

The solid dosage forms for oral administration 

including capsules, tablets, pills, powders, and 

granules noted above comprise one or more compounds of 

the present invention admixed ~ith at least one inert 

diluent such as sucrose, lactose, or starch. Such 

dosage forms may also comprise, as in normal practice, 

additional substances other than inert diluents, e.g.,_ 

lubricating agents such as magnesium stearate. In the. 

25 case of capsules, tablets, and pills, the dosage forms 

may also comprise buffering agents. Tablets and pills 

30 

can additionally be prepared with enteric coatings. 

Liqui~ dosage forms· for oral administration can 

include pharmaceutically acceptable emulsions, . 

solutions, suspensions, syrups, and elixirs containing 

inert diluents commonly used in the art, such as water. 

Such compositions may also comprise adjuvants, such as 
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wetting agents, emulsifying and suspending agents, and 

sweetening, flavoring, and perfuming agen~s. 

Injectable preparations, for example, sterile 

injectable aqueous or oleaginous suspensions may be 

formulated according to the known art using suitable 

dispersing or setting agents and suspending agents. 

The sterile injectable preparation may also be a 

sterile injectable solution or suspension in a nontoxic 

.parenterally acceptable diluent or solvent, for 

example, as a solution in 1,3-butanediol. Among the 

acceptable vehicles and solvents that may be employed 

are water, Ringer's solution, and isotonic sodium 

chloride solution. ·In addition, sterile, fixed oils 

are conventionally employed as a solvent or suspending 

15 medium. For this purpose any bland fixed oil may be 

employed including synthetic mono- or diglycerides. In 

20 

addition, fatty acids such as oleic acid find use in 

the preparation of injectables. 

Pharmaceutically acceptable carriers encompass all 

the foregoing and the like. 

In combination therapy, administration of the 

ileal bile acid transport inhibitor and HMG co-A 

reductase inhibitor may take place sequentially in 

separate formulations, or may be accompl;shed by 

25 simultaneous administration in a single formulation or 

30 

separate formulations. Administration may be 

accomplished by oral route, or by intravenous, 

intramuscular, or subcutaneous injections. The 
' 

formulation may be in the form of a bolus, or in the 

form.of aaqueous or non-aqueous isotonic sterile 

injection solutions or suspensions. 'l'hese solutions 

and suspensions may be prepared from sterile powders or 

granules having one or more pharmaceutically-acceptable 
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carriers or diluents, or a binder such as gelatin or 

hydroxypropylmethyl cellulose, together with one or 

more of a lubricant, preservative, surface active or 

dispersi-ng agent. 

For oral administration, the pharmaceutical 

composition may be in the form of, for example, a 

tablet, capsule, suspension, or liquid. Capsules, 

tablets, etc., can be prepared by conventional methods 

well known in the art. The pharmaceutical composition 

10 is preferably made in the form of a dosage unit 

15 

20 

25 

containing a particular amount of the active ingredient 

or ingredients. Examples of dosage units are tablets 

or capsules. These may with advantage contain one or 

more ileal bile acid transport inhibitors in an amount 

described above. In the case of HMG Co-A reductase 

inhibitors, the dose range may be from about 0.01 mg to 

about 500 mg or any other dose, dependent upon the 

specific inhibitor, as is known in the art. 

The active ingredients inay also be administered by 

injection as a composition wherein, for example, 

saline, dextrose, or water may be used as a suitable 

carrier. A suitable daily dose of each active 

inhibitor is Qne that achieves the same blood serum 

level as produced by oral administration.as described 

above. 

'l'he active inhibitors may further be administered 

by. any dual combinati"on of" oral/ora.l, oral/parenteral, 

or parente~al/parenteral route. 

Pharmaceutical compositions f~r use in the· 

30 treatment methods of the present invention may be 

administered in oral form or by intravenous 

administration. Oral administration of the combination 

therapy is preferred. Dosing for oral administration 

\lo\ 
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may be with a regimen calling for single daily dose, or 

for a single dose every other day, or for multiple, 

spaced doses throughout the day. The inhibitors which 

make up the combination therapy may be administered 

5 simultaneously, either in a combined dosage form or in 

separate dosage forms intended for substantially 

simultaneous oral administration. The inhibitors which 

make up the combination therapy may also be 

administered sequentially, with either inhibi~or being 

10 administered by a regimen calling for two-step 

ingestion. Thus, a regimen may call for sequential 

administration of the inhibitors with spaced~apart 

ingestion of the separate, active agents. The time . . . 
period between the multiple ingestion steps may range 

15 from a few minutes to several hours, depending upon the 

properties of each inhibitor such as potency, 

solubility, bioavailability, plasma half-life and 

kinetic profile of the inhibitor, as well as depending 

upon the age and condition of the patient.~. The 

20 inhibitors of the combined therapy whether administered 

simultaneously, substantially simultaneously:, or 

sequentially, may involve a regimen calling for 

administration of one inhibitor by oral route and the 

other inhibitor by intravenous route. Whether the 

25 inhibitors of the combined therapy are administered by 

30 

oral or intravenous route, separately or together, each 

. such inhibitor will be contained in a suitable . .... ... ........ . . . .. . .. 

pharmaceutical formulation of pharmaceutically~ 
' 

acceptable excipients, diluents or other formulations . , 
components. Examples of suitable pharmaceuti~ally-. 
acceptable formulations containing the inhibitors for 

oral administration are given above. 
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Treatment Regimen 

The dosage regimen to prevent, give relief from, 

S or ameliorate a disease condition having hyperlipemia 

as an element of the disease, e.g., atherosclerosis, or 

to protect against or treat further high cholesterol 

plasma or blood levels with the compounds and/or 

compositions of the present invention is selected in 

10 accordance with a variety of factors. These include 

the type, age, weight, sex, diet, and medical condition 

of the patient, the severity of the disease, the route 

of administration, pharmacological considerations such 

as the activity, efficacy, pharmacokinetics and 

15 toxicology profiles of the particular compound 

employed, whether a drug delivery system is utilized, 

and whether the compound is administered as part of a 

drug combination. Thus, the dosage regimen actually 

employed may vary widely and therefore deviate from the .·. · 

20 preferred dosage regimen set forth above. 

25 

Initial treatment of a patient suffering from a 

hyperlipidemic condition can begin with the dosages 

indicated above. Treatment should generally be 

continued as necessary over a period of several weeks 

to several months or years until the hyperlipidemic 

disease condition has been controlled or eliminated. 

Patients undergoing treatment with.the compounds or 

compositio~s disclosed herein can be routinely 

monitored by, for example, measuring serum LDL and 

30 total cholesterol levels by any of the methods well 

known in the art, to determine the effectiveness of the 

combination therapy •. Continuous analysis of such data 

permits mo~ification of the treatment regimen during 

Uo3 
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therapy so that optimal effective amounts of each type 

of inhibitor are administered at any point in time, and 

so that the duration of treatment can be determined as 

well. In this way, the treatment regimen/dosing 

S schedule can be rationally modified over the course of 

therapy so that the lowest amount of ileal bile acid 

transport inhibitor and HMG Co-A reductase inhibitor 

which together exhibit satisfactory effectiveness is 

administered, and so that administration is continued 

lO only so long as is necessary to successfully treat the 

hyperlipidemic condition. 

·A potential advantage of the combination therapy 

disclosed herein may be reduction of the amount of 

ileal bile acid transport inhibitor, HMG co-A reductase 

15 inhibitor, or both, effective in treating 

hyperlipidemic conditions such as atherosclerosis and 

hypercholesterolemia. 

The following non-limiting examples serve to 

illustrate various aspects of the present invention. 
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P!:llPAl:DtiS!ll ~LES OF~.~-\~:~ (I) 

2-Ethyl-2-(mesyloxymethyl)hexanal (1) M 

To a cold (10 °C) solution of 12.6 g (0.ll mole) of 
methanesulfonyl chloride and 10.3 g (0.13 mole) of 

20 triethylamine was added dropwise 15.8 g of 2-ethyl-2-
(hydroxymethyl)hexanal, prepared according to the 
procedure described in Chem. Ber. 98, 7aB-734 (1965),. 
while maintaining the reaction temperature below 30 °c. 
The reaction mixture was stirred at room temperature --

25 for 18 h, quenched with dilute HCl and extracted with 
metblyene chloride. The methylene chloride extract was 
dried over MgSO, and concentrated in vacuo to give 24.4. 
g of brown oil. 

30 

35 

Preparation 2 ,J; 
2-((2-Be:nzoylphenylthio)methyl)-2-ethylhexanal (2)~~~ 

.... A mixture of 31 g (0.144. mol) ·of 2.; ~o M 

mercaptobenzophenone, prepared according to t~e -.--C§:i , 2 ) 

proc~dure described in WO 93/16055, 24.4 g (O~i mole) 
of 2-ethyl-2-(mesyloxymethyl)-hexanal (1), 14~~ g 

(0 .146 mole) of triethylamine, and 80 mI. of 2:.· 
metboxyethyl ether was held at reflux for 24 h. The 
reaction mixture was·poured into 3N HCl and extracted 
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with 300 mL of methylene chloride. 'l'he methylene 
chloride layer was washed with 300 mL of 10% NaOH, 
dried over MgSO, and concentrated in vacuo to remove 2-
methoxyethyl ether. The residue was purified by HPLC 

5 (10% EtOAc-hexane) to give 20.S g (58%) of 2 as an oil. 

Example 1 

3-Butyl-3-ethyl-S-phenyl-2,3-dihydrobenzothiepine (3), 

cis-3-Butyl-3-ethyl-5-phenyl-2,3-dihydrobenzothiepin-
10 • (SH)4-one (4a) and. trans-3-Butyl-3-ethyl-S-pheny1-2,3-

dihydro-benzothiepin-(SB)4-ona (4b) ~ ~ 

A mixture of 2. 6 g ( 0. 04 mole) of zinc dus.t, 7 .• 2 g 
0 

0

'\ct., 

(0.047 mole) of TiCl, and 80 mL of anhydrous ethylene ~b 
lS glycol dimethyl ether (DME) was held at reflux for 2 h. 

The reaction mixture was cooled to 5 °c. To the 
reaction mixture was added dropwise a solution of 3.54 

g (0.01 mole) of 2 in 30 mL of DME in 40 min. 'l'he 
reaction mixture was stirred at room temperature for 16 

20 h and then was held at reflux for 2 h and cooled before 
being poured into brine. The organic was extract into 
methylene chloride. The methylene chloride-extract was 
dried over MgSO, and concentrated in vacuo. The. residue 
was purified by HPLC (hexane) to give 1.7 g (43%) of 3 

2S as an oil in the first fraction. The second fraction 
was discarded and the third fraction was further 
purified by HPLC (hexane) to give 0.07 g (2%) of 4a in 
the earlier fraction and 0.1 g (3%) of 4b in the later 
fraction. 

30 

35 

Example 2 

ais-3-Butyl-3-ethyl-S-phenyl-2,3-dihydrobenzothiepin­

(SB)4-one~l,1-dioxiae (Sa) and. tran.s-3-Butyl-3-ethyl-5-
phenyl-2,3-41hyClro-benzoth1epin-(SB)4-one-1, 1~d1oxide 
(Sb) so .. 

5~,Sb 
To a solution of 1. 2. g ( 3. 5 ) of SO 60% MCPBA in 
2~ ~ .. ~£ methylene chloride was added 0.59 g (1. 75 



W098/40375 PCT/US98/03792 

:mmole) of a mixture of 4a and 4b in 10 mL of methylene 
chloride. The reaction mixture was stirred for 20 h. An 

additional 1.2 g (l.75 mmole) of 50-60% MAPBA was added 
and the reaction mixture was stirred for an additional 
3 h then was triturated with 50 mL of 10% NaOH. The 
insoluble solid was filtered. The methylene chloride 
layer of the filtrate was washed with brine, dried over 
MgSO,, and concentrated in vacuo. The residual syrup 
was purified by HPLC (5% EtOAc-hexane) to give 0.2 g 

10 (30\)of Sa as an oil in the first fraction and 0 .1·7 g 

(26%) of Sb as an oil in the second fraction. so&. 

~ @:so,, o ,,..... 
Example 3 : oti ('o.) 1"oH {' ~ · 0 cu (c.~) 
(3a,4a,Sb) 3-Buty~3-ethyl-4-hycir~-S-pheny1-2,3,4,5-

15 tetrahydrobenzothiepine-1,1-dioxide (Sa), (3a,4b, Sa) 3-· 

Butyl-3-ethyl-4-hydroxy-S-pbeny1-2,3,4,S-tetrahydro- ~,so. ( 
•E 

benzothiepine-1,1-dioxide (Sb), (3a,4a,Sa) 3-Butyl-3- : • 
ethyl-4-hydroxy-S-phenyl-2,3 1 4,S- cei ou 
tetrahydrobenzothiepine-1,1-dioxide (6c:), aml ( c.d) 

20 · (3a,4b,Sb) 3-Butyl-3-ethyl-4-hydroxy-S-phenyl-2,3,4,5-
tetrahydrobenzothiepine•l,1-dioxide (64) 

A. Reduction of Sa and Sb with Sodium Borohyciride 

To a solution of 0.22 g (0.59 mmole) of Sb in 10 mL of 
2S ethanol was added 0.24 g (6.4 mmole) of sodium 

borohydride. The reaction mixture was stirred at room 
temperature for 18 h and concentrated in vacuo to 

remove ethanol. The residue was triturat!!d with water 
and extracted with methylene chloride. 'l'he methylene 

30 chloride extract was dried over Mgso, and concentrated 
. in vacuo .to give 0.2 g of s~p. In a separate 
experiment, 0 .45 g of Sa. was treated with o·.44 g of 

sodium borohydride in 10 mL of ethanol and was worked 
up a~ described above to give 0.5 9 of syrup which was 

35 identical to the 0.2 g of syrup obtained above. These 
two materials were capbined and purified by HPLC using 
10\ EtOAc-hexane as eluant. The first fraction was 0.18 
g (27\) of &a as a syrup. 'l'he second fraction was 0.2 g 
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(30%) of 6b also as a syrup. The column was then eluted 
with 20% EtOAc-hexane to give 0.077 g (11%) of 6c in 
the third fraction as a solid. Recrystallization from 
hexane gave a solid, mp 179-181 °c. Finally, the column 

5 was eluted with 30% EtOAc-hexane to give 0.08 g (12%) 
of 64 in the fourth fraction as a solid. 
Recrystallization from hexane gave a solid, mp 160-161 
oc. 

10 B. Conversion of 6a to 6c and &a with NaOH. and P'l'C 

To a solution of 0.29 g (0.78 mmole) of 6a in 10 mL 
CHaCl2 , was added 9 g of 4 0% NaOH. The reaction mixture. 
was stirred for 0.5 h at room temperature and was added 

ts one drop of Aliquat-336 (methyltricaprylylammonium · 
chloride) phase transfer catalyst (PTC). The mixture 
was stirred for 0.5 hat room temperature before being· 
treated with 25 mL of ice-crystals then was extracted 
with CH2Cl2 (3xl0 ml), dried over MgSO, and concentrated 

20 in vacuo to recover 0.17 g of a colorless film. The 
components of this mixture were separated using an HPLC 
and eluted with EtOAc-hexane to give 12.8 mg (4%) of 2-
(2-benzylphenylsulfonylmethyl)-2-ethylhexenal in the 
first fraction, 30.9 mg (11%) of &c in the second 

25 fraction and 90.0 mg (31%) of &a in the third fraction. 

Oxidation of &a to Sb 
To a solution of 0.20 g (0.52 mmole) of 6a in 5 mL of 
CHaC12 was added O .23 g (1. O mmole) of pyridinium 

30 chlorochromate. The reaction mixture was stirred for 2 
h. ~~~-~--~~~ t;:~at_ed with a~C!-.~;ional 0.23 g of __ pyridinium 
chlorocbromate and stirred overnight. The dark reaction 
mixture was poured into a ceramic filterfrit containing 
silica gel and was eluted with CH1Cl2 • The filtrate was 

3S concentrated in vacuo to recover 167 mg (87') of Sb as 
a colorless oil. 
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Exa,mple 4 
3-Butyl-3-ethyl-S-phenyl-2,3-aihyCl.:obenzothiepine-1,1-

aioxida (7) ~ 

5 To a solution of 5.13 g (15.9 mmole) of 3 in 50 mL of 
C~Cl2 was added 10 g (31.9 mmole)of 50-60% MCPBA (m­
chloroperoxybenzoic acid) portionwise causing a mild 
reflux and formation of a white solid. The reaction 
mixture was allowed to stir overnight under Na and was 

10 triturated with 25 mL of water followed by 50 mL of 10% 

15 

20 

2S 

NaOH solution. The organic was extracted into CH1Cl2 

( 4x2 0 mL) • The CHaCl2 extract was dried over MgSO, and 
evaporated to dryness to recover 4.9 g (87%) of .an -
opaque viscous oil. -

Example 5 

(1aa,2b,8ba ) 2-Butyl-2-ethyl-Bb-phenyl-1a,2,3,8b­
tetrahyd:o-benzothiepino[4,S-b]oxirene-4,4-dioxide (Sa) 
(1aa,2a,Sba) 2-Butyl-2-ethyl-8b-phenyl-1a,2,3,8b-
tetrahyd:o-benzothiepino [4,5-b]oxirene-4,4-dioxide 
(Sb) 0 SOa. ~'d~-,,,__ \.EJ.. • • .-

( m" c~b) :;;,.:> .... o (t>o.') 
To 1.3 g\4.03 mole) of~ in 25 mL of CHCl, was added 
portionwise 5 g (14.1 mmole) of 50-60 % MCPBA causing a 
mild exotherm. The reaction mixture was stirred under 
Na overnight and was then held at reflux for 3 h. The 
insoluble white slurry was filtered. The filtrate was 

-
extracted with 10% potassium carbonate (lxSO mL), once 
with brine, dri~d over MgSO,, and concentrated in vacuo 

30 to give 1.37 g of a light yellow oil. Purification by 
HPLC gave 0. 65 g of . erys.talline product. This. product 
is a mixture of two isomers. Trituration of this 
crystalline product in hexane recovered 141.7 mg (10%} 
of ~ white crystalline product. '.I'llis isomer was 

35 characterized by NMR and mass spectra to be the 
(1aa,2b,Sba) isomer Ba. The hexane filtrate was 
concentrated in vacuo to give 206 mg of white film 
which is a mixture of 30' Ba and 70!fs Sb by :i.H NMR. 
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Z~ ~~c;.1~ ~s~ 
~~""~~ . -a Example 6 ('to.) ...!. ~ ~h) i) 

cis-3-:Buty1-3-ethyl-5-phenyl-2,3~,5-tetrahyc!ro- ("l~ 
benzothiepine-1,1-dioxide (9a), trans-3-Buty1-3-ethyl-

5 s-phenyl-2,3,4,5-tetrahyarobenzothiepine-1,1-dioxide 
(9b), and 3-:suty1-3-ethyl-4-hydroxy-S-cyclohexylidine-
2,3,4,S-tetrabydrobenzothiepine-1,1-dioxide (10) 

A mixture of 0.15 g (0.4 mmole) of a 3:7 mixture of Ba 
10 and Sb was dissolved in 15 ml MeOH in a 3 oz. 

·Fisher/Porter vessel, then was added 0.1 g of· 10% Pd/C 
catalyst. This mixture was hydrogenated at 70 psi Ha 
for 5 h and filtered. The filtrate was evaporated to 
dryness in vacuo to recover 0.117 g of a colorless oil. 

15 This material was purified by HPLC eluting with EtOAc­
hexane. The first fraction was 4.2 mg (3%) of 9b. The 
second fraction, 5.0 mg (4%), was a 50/50 mixture of 9a 
and 9b. The third fraction was 8.8 mg (6%) of 6a . The 
fourth fraction was 25.5 mg (18%) of 6b. The fifth 

20 fraction was 9.6 mg (7\) of a mixture of 6b and a· 
product believed to be 3-butyl-3-ethyl-4,S•dihydroxy-5-
phenyl-2, 3,4, 5-tetrahydrobenzothiepine-1, l-dioxide 
based on mass spectrum. 'l'he sixth fraction was 7.5 mg 
(5%) of a mixture of 6d and one of the isomers of 10, 

25 10&. 

Examnle 7 
In another experiment, a product (3.7 g) from 
epoxidation of 3 with excess MCPBA in refluxing CHCl, 

30 under air was hydrogenated in 100 mL of methanol using 
1 g of 10% Pd/C catalyst and 70 psi hydrogen. The 
product ··was ·purifiea· bY. HPLC to give 0 .9·· ··g · (25%) of 9b, 
0.45 g (13t) of 9a, 0.27 g (7t) of 6a, 0.51 g (14%) of 
6b,. 0.02 g (l!fs) of 6c, 0.06 g (2•.> of one isomer of 10, 

35 10a and 0.03 g (1%) of another isomer of 10, 10b. 

l10. 
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Example B 

2-((2-Benzoylphenylt:hio)methyl)butyraldehyda (l.1) 

To an ice bath cooled solution of 9.76 g (0.116 mole } 
of 2-ethylacrolein in 40 mL.of dry THF was added 24.6 g 

(0.116 mole) of 2-mercaptobenzophenone in 40 mL of THF 
followed by 13 g (0.128 mole) of triethylamine. The 
reaction mixture was stirred at room temperature for 3 
days , diluted with ether, and was washed successively 

10 with dilute HCl, brine, and 1 M potassium carbonate. 
The ether layer was dried over MgSO, and.concentrated 
in vacuo. The residue was purified by HPLC (10' EtOAc­
hexane) to give 22 g (64') of 11 in the second 
fraction. An attempt to further purifiy this material 

15 by kugelrohr distillation at 0.5 torr (160-190 °C) gave 
a fraction (12.2 g) which contained starting material 
indicating a reversed reaction during distillation. 
This material was dissolved in ether (100 mL) and was 
washed with 50 mL of 1 M potassium carbonate t~ree 

20 

25 

times to give 6.0 g of a syrup which was purified by 

HPLC (10' EtOAc-hexane) to give 5.6 g of pure 11. 

Example 9 @(~ 
3-Ethyl-S-phe:nyl-2,3-c!ihyd:obe:nzothiepine (12} _,Ci , 

l.:!1 (. \t. J 

To a mixture of 2.61 g (0.04 mole) of zinc dust and 60 
mL of DME was added 7.5 g (0.048 mole) of TiC13 • The 
reaction mixture was held at reflux for 2 h. A solution 
of 2.98 g (0.01 mole) of 11 was added dropwise in 1 h. 

30 The reaction mixture was held at reflux for 18 h, 
cooled and poured into water. The organic was extracted 
in:to·-~·t:her·~'···Tlie .. e.t1ler ·1a:Yer was washed with. brine and··· 

filtered through Celite. The filtrate was dried over 
Mgso. and concentrated. The resid~al oil (2.5 g) was 

3S purified by HPLC to give 2 • 0 6 g ( 77%) of 12 as· .. an oil 
in the second fraction. 



-------------------------- -· ··-·-··----

W098/40375 PCf/US98/03792 

Example 10 ~~I~ 
(1aa,2a,Bba) 2-Bthyl-Bb-phenyl-1a,2,3,8b-tetrahydro­

benzothiepino-[4,s-bJoxirene-4,4-4ioxide (13) 

s To a solution of 1.5 g (5.64 mmole) of 12 in 25 ml of 

CHClJ was added 6.8 g (19.4 mmole) of 50-60% MCPB 
portionwise causing an exothem and formation of a white 
solid. The mixture was stirred at room tempe~ature 
overnight dilut.ed with 100 ml methylene chloride and 

10 washed successively with 10% KiCO> (4x50 ml), water 
'(twice with 25 ml) and brine. The organic layer was 
then dried over MgSO, and evaporated to dryness to 
recover 1.47 g of an off white solid. 1H NMR indicated 
that only one isomer is present. This solid was 

15 slurried in 200 ml of warm Et30 and filtered to give 
0.82 g (46%) of 13 as a white solid, mp 185-186.5 °c. 

;:xample 11 

(3a,4b,Sa)- 3-Ethy1-4-hyaroxy-5-phenyl-2,3,4,S-
20 tetra.hyClro-benzothiepine-1,1-aioxide (14a), (3a,4b,Sb). 

3-Ethyl-4-hydroxy-S-phenyl-2,3,4,5-
tetrahydrobenzothiepine-1,1-dioxide (14b), and cis-3-
Ethyl-5-pheny1-2~3,4,S-tetrahyClro-benzothiepine-1,1-

dioxide (15) ('C)"('"z--i..€~ ~tt ~i?6oi.: '£L 

25 ~K t~) r:iJ iH Q+b) • (15) 
A mixture of O.S g (1.6 mole) of 13, 50 ml of ace ic 
acid and 0.5 g of 10' Pd/C catalyst was hydrogenated 
with 70 psi hydrogen for 4 h. The crlide. reaction slurry 
was filtered and the filtrate was stirred with 150 ml 

30 of a saturated NaHCOJ solution followed by 89 g of 
NaHCOi.Powder portionwise to neutralize the rest of 

.. acetic acid~ The inixtur~ was extracted ··w1 th ·methylene 

chloride (4x25 ml), then the organic layer was dried 

over MgSO, and concentrated in vacuo to give 0. 44 g . . 
35 (87%) of a voluminous white solid which was purified by 

HPLC (EtOAc-Hexane) to give 26.8 mg (6%) of 15 in the 
first fraction, 272 mg (54%) of 14a as a solid, mp 142-
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143.5 °c, in the second fraction, and 35 mg (7%) of 

impure 14b in the third fraction. 

S Epmrple 12 

2-Zthyl-2-((2-Byclroxymethylphenyl)thiomethyl)hexenal 

(16) f"i)(!ty 
"'--4 0 /\(,) 

•K I... 
A mixture of 5.0 g (0.036 mole) of 2-mercaptobenzyl 

10 alcohol, 6.4 g (0.032 mole) of 1, 3.6 g (0.036 mole) of 

~riethylamine and 25 mL of 2-methoxyethyl ether was 
held at reflux for 7 h. Additional 1.1 g of. 
mercaptobenzyl alcohol and 0.72 g of triethylamine was 
added to the reaction mixture and the mixture was held 

1s at reflux for additional 16 h. The reaction mixture was 
cooled and poured into 6N HCl and extracted with 
methylene chloride. The methylene chloride extract was 
washed twice with 10% NaOH, dried over MgSO, and 
concentrated in vacuo to give 9.6 g of res~due. 

20 Purification by HPLC (20% EtOAc-hexane) gave 3.7 g 

2S 

30 

35 

(41%)of 16 as an oil. 

Example 13 

2-Ethyl-2-((2-fo:mylphenyl)thiomethyl)hexenal (17)· 

A mixture of 3.7 g of 16, 5.6 g (0.026 mole) of 
pyridinium chlorochromate, 2 g of Celite and 30 mL of 
methylene chloride was stirred for 18 h .and filtered·_ 
through a bed of silica gel. The silica gel was eluted 

with methylene chloride. The combined methylene 
chloride eluant was purified by HPLC (20% ETOAc-hexane) 

to give 2.4 g (66') of an- oil. -· -. s 

Jlxamolft i~ ~) 
. '-'~ 3-Butyl-3-ethyl-2,3-aihydroben:othiepine (18) 

A mixture of 2.6 g (0.04 mole) of zinc dust, 7.2 g 

(0.047 mole) of TiCl;, and SO mL of DME was held at 

\13 



------------------------------------------··--··------·-

W098/40375 PCT/US98/03792 

reflux for 2 h and cooled to room temperature •. To this 
mixture was added 2.4 g (8.6 :mmole) of 17 in 20 mL of 
DME in 10 min. The reaction mixture was stirred at room 
temperature for 2 h and held at ref lu.X for 1 h then was 

s let standing at room temperature over weekend. The 
reaction mixture was poured into dilute HCl and was 
stirred with methylene chloride. The methylene 
chloride-water mixture was filtered through Celite. The 
methylene chloride layer was washed with brine, dried 

10 over Mgso., and concentrated in vacuo to giv~ 3. 0 g of . 
a residue. Purification by HPLC gave 0.41 g (20t) of 18 
as an oil in the early fraction. 

Example 15 

IS (1aa,2a,Bba ) 2-Butyl-2-ethyl-1a,2,3,8b-tetrahydro­

benzothiepino[4,S-b]oxirene-4,4-dioxide (19a) and 
(1aa,2b,8ba) 2-Buty1-2-ethyl-8b-phenyl-1a,2,3,8b• 

tetrahydro-benzothiepino[4,5-b]oxirene-4,4-dioxide 

20 

(19b) @'"Sdi..'"1.t6'... ~S0t~&c. 
~ IT' •e. ~__/''"et. 

0 (!~ ~-~ (l ·~ b) 
To a solution of 0.4 g of 0.4 g (1.6 mmole) of 18 in 30 
mL of methylene chloride was added 2.2 g (3.2 mmole) of 
50-60% MCPBA. The reaction mixture was stirred for 2 h-
and concentrated in vacuo. The residue was- dissolved in 

2S 30 mL of CHClJ and was held at reflux for 18 h under N2 • 

The reaction mixture was stirred with 100 mL of 10% 
NaOH and S g of sodium sulfite. The methylene chloride 
layer was washed with brine, dried over Mgso. and 
concentrated in vacuo. The residue was purified by HPLC 

30 (20% EtOAc-hexane) to give a third fraction which was 
further purified by HPLC (10' EtOAc-hexane) to give -· ........ -····-······-· ·- ... ··---.. -····-·· ··--·-· ,. __ .. . ........ _____ ,. __ . --· ... _ ...... . 
0.12 g of syrup in the first fraction. 
Recrystallization from hexane gave 0.08 g (17%) of 19a, 
mp 8.9.5-105.5 °c. 'l'he mother liquor from the first 

35 fraction was combined with the second fraction·. and was .. 
further purified by HPLC to give additional 19& in the 
first fraction and 60 mg of 19b in the second fraction. 

\I+ 
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Crystallization from hexane gave 56 mg of a white 
solid. 

Example 16 
3-Butyl-3-ethyl-4,S-dihyd.roxy-S-phenyl-2,3,4,S­
t:et:rahydro-benzot:hiepine-1, 1-dioxide (20)-

This product was isolated along with 
hydrogenation of a mixture of Ba and 

"Example 17 

3-Butyl-3-ethyl-4-hyd:oxy-5-phenylthio-2,3,4,S-
.. sa"~6. tetrahydro-benzothiepine-1,1-dioxide (21) ~"r-(~Et.~ 

C!}-s ol.t 
JS A mixture of 25 mg (0.085 mmole) of 19b, 0~27 g (2.7 (l\) 

mmole) of .thiophenol, 0.37 g (2.7 mmole) of potassium 
carbonate, and 4 mL of DMF was stirred at room 
temperature under Nz for 19 h. The reaction mixture was 
poured into water and extracted with methylene 

20 chloride. The methylene chloride layer was washed 
successively with 10' NaOH and brine, dried over Mgso •• 
and concentrated in vacuo to give 0.19 g:of semisolid. 
which contain substantial amounts of dip~enyl 
disulfide. This material was purified by·~PLC (5' 

2S EtOAc-hexane) to remove diphenyl disulfide· in the first 
fraction. The column was then eluted with 20% EtOAc­
hexane to give 17 mg of a first fraction, 4 mg of a 
second fraction and 11 mg of a third fraction w~ich. 
were three different isomers of 21, i.e. 21a, 2lb, and 

30 21c. respectively, by 1H NMR and mass spectra. 

gxaimie 1a 
Alternative Synthesis of 6c and &d 
A. ~reparation from 2-((2-3enzoylphenylthio)methyl)-2-

3S ethylhexana1 (2) 
Step 1. 2-((2-Benzoylpheny1sulfonyl)methyl)-2-

~lhexanal (44) ~~~!:"' 

@ ~ 
\'15 (44-) 
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To a solution of 9.0 g (0.025 mole) of compound 2 in 

100 ml of methylene chloride was added 14.6 g (0.025 

mol) of 50-60% MCPBA portionwise. The reaction mixture 

was stirred at room temperature for 64 h then was 

5 stirred with 200 ml of 1 M potassium carbonate and 

filtered through Celite. The methylene chloride layer 

was washed twice with 300 ml of 1 M potassium 

carbonate, once with 10% sodium hydroxide and once with 

brine. The insoluble solid formed during washing was 

10 removed by filtration through Celite. The methylene 

15 

.chloride solution was dried and concentrated in vacuo 

to give 9.2 g (95%)of semisolid. A portion (2.6 g) of 

this solid was purified by HPL~(l0% ethyl acetate­

hexane) to give 1.9 g of crystals, mp 135-136 °c 

Step 2. 2-( (2-J3enzylphenylsulfonyl)metbyl)-2- S•~ . 
S'1~ .. 

et:hylhexanal (45) ~' 1 
/=uE+: 

© I+ (4-5) 
A solution of 50 g (0.13 mole) of crude 44 in 250 ml of 

20 methylene chloride was divided in two portions and 

charged to two Fisher-Porter bottles. To each bottle 

was charged 125 ml of methanol and 5 g o~ 10% Pd/C. The 

bottles were pressurized with 70 psi of hydrogen and 

the reaction mixture was stirred at room temperature 

2S for 7 h before being charged with an additional 5 g of 

10% Pd/C. The reaction mixture was again hydrogenated 

with 70 psi of hydrogen for 7 h. This procedure was. 

repeated one more time but only 1 g of Pd/C was cha~ged 

to the reaction mixture. The combined reaction mixture 

30 was filtered and concentrated in vacuo to give 46.8 g 

of 45 as brown oil. 

Step 3. (3a,4a,Sa) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl-

2,3,4,S-tetrahydrobenzothiepine-1,1-4ioxide (6c), a.ml 
. . 

(3a,4b,5b) 3-Butyl-3-ethyl-4-hyc!roxy-S-phenyl-2,3,4,S-

tetrahyc!robenzothiepine-1,1-41oxide (64) 
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To a solution of 27 .3 g (73 •. 4 nunole) of 45 in 300 ml of 
anhydrous 'rHF cooled to 2 °c with an ice bath was added 
9.7 g (73.4 mmole) of 95' potassium t-butoxide. The 
reaction mixture was· stirred for 20 min, quenched with 

s 300 ml of 10% HCl and extracted with methylene 
chloride. The methylene chloride layer was dried over 
magnesium sulfate and concentrated in vacuo to give 
24.7 g of yellow oil. Purification by HPLC (ethyl 
acetate-hexane) yielded 9.4 g of rec9vered 45 in the 

to first fraction, 5.5 g (20%) of 6c in the sec9nd 
'traction and 6.5 g (24%) of 64 in the third fraction. 

15 

B. Preparation from 2-hycb:oxydiphenylmethane 

Step 1. 2-me:rcaptodiphenylmethane (46) 

To a 500 ml flask was charged 16 g (0.33 mol) of 60' 
sodium hydride oil dispersion. The sodium hydride was 
washed twice with SO ml -of hexane. To the reaction 
flask was charged 100 ml of DMF. To this mixture was 

20 added a solution of 55.2 g (0.3 mol) of 2-
hydroxydiphenylmetbane in 200 ml of OMF in l h while 
temperature was maintained below 30 °c by an ice-water 
bath. After complete addition of the reagent, the . 
mixture was stirred at room temperature for 30 min then 

2S cooled with an ice bath. To the reaction mixture was 
added 49.4 g (0.4 mole) of dimethyl thiocarbamoyl 
chloride at once. The ice bath was removed and the 
reaction mixture was stirred at room temperature for 18 
h before being poured into 300 ml of water. The organic_ 

30 was extracted into 500 ml of toluene. The toluene layer 
was w~shed successively with 10% sodium hydroxide and 

-brine ;~d·-;;.;· -~-;~"centrat.~d i~ vacuo t-c,-··give-'-79~-6 g of a 

yellow oil which was 95\ pure dimethyl 0-2-benzylphenyl 
thiocarbamate. 'l'his oil was heated at 280-300 °c in a 

35 kugelrohhr pot under house vacuum for 30 min. The 
residue was kugelrohr distilled at 1 torr (180-280 °C). 
The distillate (56.3 g) was crystallized from methanol 
t? give 37.3 g (46%) of the rearranged product dimethyl 

,,., 
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S-2-benzylphenyl thiocarbamate as a yellow solid. A 

mixture of 57 g (0.21 mole) of this yellow solid, 30 g 

of potassium hydroxide and 150 ml of methanol was 

stirred overnight then was concentrated in vacuo. The 

S residue was diluted with 200 ml of water and extracted 

with ether. The aqueous layer was made acidic with 

concentrate HCl, The oily suspension was extracted into 

ether. The ether extract was dried over magnesium 

sulfate and concentrated in vacuo. The residue was 

10 crystallized from hexane to give 37.1 g (88%) of 2-

mercaptodiphenylmethane as a yellow solid. 

15 

Step 2. 2-((2-Benzylphenylthio)methyl)-2-ethylhexanal 

(47) ©:~~w"' 
. 

0 @ f 0 £f:. (41) 

A mixture of 60 g (03 mole) of yellow solid from step 

1, 70 g (0.3 mole) of compound 1 from preparation l, 

32.4 g (0.32 mole") of triethylamine, 120 ml of 2-
methoxyethyl ether was held at reflux for 6 hr and 

20 concentrated in vacuo. The residue was triturated with 

·500 ml of water and 30 ml of concentrate HCl. The 

organic was extracted into 400 ml of ether_ .. The ether 

layer was washed successively with brine, 10% sodium 

hydroxide and brine and was dried over magnesium 

2S sulfate and concentrated in vacuo. The residue (98.3 g) 

was purified by HPLC with 2-5% ethyl acetate-hexane as 

eluent to give 2-((2-benzylphenylthio)methyl)-2-
ethylhexanal 47 as a yellow syrup. 

30 

35 

Step 3. 2-((2-Benzylphenylsulfonyl)metbrl)-2-

etq~~,5~---- ~~~~ (~S) 
To a solution of 72.8 g (0.21 mole) of yellow syrup 

from step 2 in 1 liter of methylene chloride cooled to . . 
10 °c was added 132 g of 50-60t MCPBA in 40 min. 'rhe 

reaction mixture was stirred for 2 h. An additional 13 

g of 50-60' MCPBA was added to the reaction mixture. 

The reaction mixture was stirred for 2 h and filtered . 
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through Celite. The methylene chloride solution· was 
washed twice with l liter of l M potassium carbonate 
then with 1 liter of brine. The methylene chloride 
layer was dried over magnesium sulfate and concentrated 

S to 76 g of 2-((2-benzylphenylsulfonyl)methyl)-2-
ethylhexanal 45 as a syrup. 

10 

15 

20 

2S 

Step 4. (3a,4a,Sa) 3-Butyl-3-ethyl-4-hydroxy-5-phenyl-

2,3,4,5-tetrahydrobenzothiepine-1,1-dioxide (6c}, anc1 

(3a,4b,Sb) 3-Butyl-3-ethyl-4-hydroxy-S-phenyl-2,3,4,5-

tetrahydrobenzothiepine-1,1-dioxide (6d) 

Reaction of 45 with potassium t-butoxide according to 
the procedure in step 3 of procedure A gave pure 6c and 

e;-c: 
6d after HPLC. ~~... . . 

l.LC.0 ~" . "~ ( 7..'2.) 
Examole 19 -~ ~ @ 
(3a,4b,Sb) 3-Butyl-3-ethyl-4-hydroxy-B-methoxy-S­

phenyl-2,3,4,5-tetrahydrobenzothiepine-1,1-dioxide (25) 

and (3a,4a,Sa) 3~Butyl-3-ethyl-4-hydroxy-8-methoxy-s­

phenyl-2,3,4,S-tetrahydrobenzothiepine-1,1-dioxide (26) 

Step 1. Preparation of 2-((2-benzoyl-4-metboxy 

pbenylthi~)methyl)-2-ethylbexanal (22) 

2-Hydroxy-4-methoxybenzophenone was converted to the 
dimethyl 0-2-benzoyphenyl thiocarbamate by methods 
previously described in example 18. The product can be 
isolated by recrystallization from ethanol. Using this 
improved isolation procedure no chromatography was 

30 needed. The thermal rearrangement was performed by 

35 

reacting the thiocarbamate( S g) in diphenyl ether at 
··-260 °c ·as .. previously described. The improved· isolation 

procedure which avoided a chromatography step was 
described below. 

The crude pyrolysis product was then heated at 65 °c in 
100 ml of methanol and 100 ml of 'l'HF in the presence of 
3.5 g of KOH for 4 h." After removing THF and methanol . . .. 
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by rotary evaporation the solution was extracted with 5 
% NaOH and ether. The base layer was acidified and 
extracted with ether to obtain a 2.9 g of crude 
thiophenol product. The product was further purified by·• 
titrating the desired mercaptan into base with limited 
KOH. After acidification and extraction with ether pure 
2-mercapto-4-methoxybenzophenone (2.3 g) was isolated. 

2~mercapto-4-methoxybenzophenone can readily be 
10 converted to the 2- ( (2-benzoyl-4-

15 

20 

25 

30 

35 

' methoxyphenylthio)methyl) -2-ethylhexanal (22) by 

reaction with 2-ethyl-2-(mesyioxymethyl)hexanal (1) as 
previously described. 

Step 2. 2-((2-Benzoyl-S-methoxyphenylsulfonyl)methyl)­
.r~ 

2-ethylhexanal (23) '°'Jco~s-c 1\.--f-a"' 
u 'po { 1.~) 

C> f+ 
Substrate 22 was readily oxidized to 2-((2-benzeyl-s-
:met:hoxyphenyl-sulfonyl)methyl)-2-ethylhexanal (23) as 
described in example 18. u. ,:,"~s~ -.<~ ~i 

·1 0 ,.~ ~ c2+) 
C) ,. 

Step 3. 2-((2-benzyl-S-methoxyphenylsulfonyl)methyl)-2-
ethylhexanal (24) 

Sulfone 23 was then reduced to 2-((2-benzyl-S­
:methoxyphenyl-sulfon.yl)methyl)-2-ethylhexanal (24) as 
described in example 18. t\'~~s~~~s~ ~ 

~·et: ("lS J . 
~OU 

Step 4. (3a,4b,Sb) 3-Butyl-3-ethyl-4-hydroxy-8-:methoxy-
5-phenyl-2,3,4,S-tetrahyd.robenzothiepine-1,1-dioxide 
(25) and (3.a,4a,Sa) 3-Butyl.:.3-eteyl-4-hydroxy-8-
·aethoXi.:s:.:PJienyJ:..:2,3~4,S~t:et:i:ab.Ydr0benzofhi~izie-1,1..:· · 

dioxiae (2.6) "f~~-'1.-:z.,.~ 

. --~ fi:'"Et ll') 
A 3-neck flask equipped with a powder additi~n~0 " 
funnel,thermocouple and nitrogen bubbler was charged 
with 19.8 g (0.05 mole) of sulfone 24 in 100 ml dry 

THF. The reaction was cooled to -1.6 oc internal ... 
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temperature by means of ice/salt bath. Slowly add 5.61 
g (0.05 mole) of potassium t-butoxide by means of the 
powder addition funnel. The resulting light yellow 
solution was maintained at -1.6 °c. After 30 min 

5 reaction 400 ml of cold ether was added and this 
solution was extracted with cold 10 % HCl. The acid 
layer was extracted with 300 ml of methylene chloride. 
The organic layers were combined and dried over 
magnesium sulfate and after filtration stripped to 

10 dryness to obtain 19.9 g of product. 'a nmr and glpc 
'indicated a 96% conversion to a 50/50 mixture of 25 and 
26. The only other observable compound was 4% starting 
sulfone 24. 

13 The product was then dissolved in 250 ml of 90/10 
hexane/ethyl acetate by warming to 50 °c. The solution 
was allowed to cool to room temperature and in this way 
pure 26 can be isolated. The crystallization c~n be 
enhanced by addition of a seed crystal of.26. After 2 

20 crystallizations the mother liquor which was now 85.4' 
25 and has a dry weight of 8.7 g. This material was 
dissolved in 100 ml of 90/10 hexane/ethyl acetate and 
10 ml of pure ethyl acetate at 40 c. Pure 25 can be 
isolated by seeding this solution with a seed crystal 

2S of 25 after storing it overnight at 0 c. 

30 

0
. ., eZ ( 4,) 

tto~Oi; Q 

Example 20 
0 oCl 

(3a,4a,5a) 3-Butyl-3-ethyl-4,8-dihyd:oxy-S-phenyl- -
2,3,4,5-tetrahydrobenzothiepine-1,1-aioxiae (27) 

In a 25 ml round bottomed flask, 1 g of 26( 2.5 mmoles) 
and """io°il~e-thylen"e" "chloride. wera-·"c"ooied -tc,···-.:.-7 8 °c 
with stirr~ng. Next 0.7 ml of boron tribromide(7.S 
mmole) was added via syringe. The reaction was allowed 

35 to slowly warm to room temperature and stirred for 6 h. 
The reaction was then diluted with SO ml methylene 
chloride and washed with saturated NaCl and then 
.w~ter:The organic layer was dried over magnesium . 

lf>l 
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sulfate. The product (0.88g) 27 was characterized by 

NMR and mass spectra. 

2xamle 21 

5 General Alkylation of phenol 27 

A 25 ml flask was charged with 0.15 g of 27(0.38 

mmole) , 5 ml anhydrous DMF, 54 mg of potassium 

carbonate(0.38 mmole) and 140 mg ethyl iodide (0.9 

nunole). The reaction was stirred at room temperature 

10 .overnight.The reaction was diluted with 50 ml ethyl 

ether and washed with water (25 ml) then St NaOH (20 

ml) and then sat. NaCl. After stripping off the solvent 

the ethoxylated product 28 was obtained in high yield. 

The product was characterized by NMR and mass spectra. 

IS This same procedure was used to prepare products listed 

in table 1 from the corresponding iodides or bromides. 

For higher boiling alkyl iodides and bromides only one 

equivalent of the alkyl halide was used. 

20 
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Compound Ho. 

27 

26 

28 

29 

30 

31 

Table 1 
Jl 

H 

Me 
Et 
hexyl 
Ac 
(CH2)6-N-pthalimide 

PCT/US98/03792 

10 EXM\i)le 22 

(3a,4a,Sa) 3-Buty1-3-ethyl-4-hydroxy-7-hydroxyamino-s­

phenyl-2,3,4,S-tetrahyc1:roben:othiepine-1,1-aioxide (37) 

and (3a,4b,Sb) 3-Butyl-3-ethy1-4-hydrcxy-7-

hydroxyamino~5-phenyl-2,3,4,S-tetrabydroben:othiepine-

IS 1, 1-dioxide (38) 

Step 1. Preparation of 2-chloro-S-nitrodiphenylmethane 
C:l 

(32) ~ (';1.) 
' l,IUL. 

Procedure adapted from reference :Synthesis -Stuttgart 
20 9 770-772 (1986) Olah G. Et al 

Under nitrogen, a 3 neck flask was charged.with 45 g 

(0.172 mole ) of 2-chloro-5-nitrobenzophenone in 345 ml 
methylene chloride and the solution was cooled to 

2S ice/water temperature. By means of an additional 
funnel, 150 g( 0.172 mole) of trifluoromethane sulfonic 
acid in 345 ml methylene chloride was added slowly. 
Next 30 g of triethylsilane (0.172 mole) in 345 ml· 
methylene chloride was added dropwise to the chilled 

30 solution. Both addition steps( trifluoromethane 
sulfonic acid and triethylsilane)were repeated. After 

.......... ______ ,. __ ..... ···--·--···· ··-····---- .... ··---
the additions were completed the reaction was allowed . . 
to slowly warm up to room temperature and stirred for 
12 ~ under nitrogen. The reaction.mixture was "then 

3S poured into a chilled stirred solution of 1600 ml of 
saturated sodium bicarbonate. Gas evolution occurred. 
Poured into a 4 liter separatory funnel and separated 

· layers. The methylene chloride layer was isolated and . . . .. 
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combined with two 500 ml methylene chloride extractions 
of the aqueous layer. 'l'he methylene chloride solution 
was dried over magnesium sulfate and concentrated in 
vacuo. 'l'he residue was recrystallized from hexane to 
give 39 g product. Structure 32 was confirmed by mass 

spectra and proton and carbon NMR. 5~e-

Step 2. Preparat:l.on of 2..: ((2-benzyl-4-i,.i~ ,[:c 
nitrophenylthio)methyl)-2-etbylh"?'anal (33) (~!:i) 

·The 2-chloro-5-nitrodiphenylmethane product.32 (40 91 

0.156 mole) from above was placed in a 2 liter 2 neck 
flask with water condenser. Next 150 ml CMSO and 7.18 g 
(0.156 mole) of lithium sulfide was added and the· 

15 solution was stirred at 75 °c for 12 h. The reaction 
was cooled to room temperature and then 51.7 g of 
mesylate IV was added in 90 ml CMSO. The reaction 
mixture was heated to 80 °c under nitrogen. .After 12 h 
monitored by TLC and added more mysylate if necessary. 

20 Continued the reaction until the reaction was 
completed. Next the reaction mixture was slowly poured 

into a 1900 ml of S' acetic aqueous solution with 
stirring, extracted with 4 X 700 ml of ether, and.dried 
over MgS04. After removal of ether, 82.7 g of· product 

2S was isolated. The material can be further purified by 
silica gel chromatography using 95% hexane and S % 

ethyl acetate. If pure mysylate was used in this step 
there was no need for further purification. The 
product 33 was characterized by mass spectra and NMR~ 

30 

3S 

Step 3. Oxidation cf the nitre product 33 to the 
sulfone 2-((2-benzyl-4-Ditrophenylsulfonyl)methyl)-2-
ethylhexanal (34) 

The procedure used to oxidize the sulfide 33 to the 

sulfone 34 has been previously described. 

so1.£~ 
d~ ~' ~ ,. c;+) 

\'M 
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f!J~~i:, 
t,\-0111"' © ~..:>(SS'). 

Step 4. Keduction of 34 to 2-((2-benzyl-4-
hydroxyaminophenylsulfonyl)methyl)-2-ethylhexanal (35) 

A 15 g sample of 34 was dissolved in 230 ml of ethanol 
s and placed in a 500 ml rb flask under nitrogen. Next 

1.5 g of 10 wt.• Pd/C was added and hydrogen gas was 
bubbled through the solution at room temperature until 
the nitro substrate 34 was consumed. The reaction could 
be readily monitored by silica gel TLC using 80/20 

10 hexane/EtOAc. Product 35 was isolated by filtering off 

15 

20 

. 
the Pd/C and then stripping off the EtOH solvent. ·The . 
product was characterized by NMR and mass spectra. 

Step 5. Preparation of the 2-((2-benzyl-4-N,O-di-(t­

butoxy-carbonyl)hyd:roxyaminophenylsulfonyl)methyl)·210 x:G:... 
t•to 5.r. EC ethylhexanal (36). . ~0,.:-,.. 

1 
.. 

A 13.35 g sample of 35 (0.0344 mole) in 40 ml of dry u ~ ) 
. (3~ 

THF was stirred in a 250 ml round bottomed flask. Next 
added 7.52 g (0.0344 mole) of di-t-butyl dicarbonate in 
7 ml THF. Heated at 60 °c overnight. Striped off THF 
and redissolved in methylene chloride. Extracted with. 
l % HCl; and then 5% sodium bicarbonate. 

The product was further purified by column 
chromatography using 90/10 hexane/ethyl acetate and 

25 then 70/30 hexane/ethyl acetate. The product 36 was 
obtained (4.12 g) which appeared to be ma.inly the di­

(t-butoxycarbonyl) derivatives by proton NMR. ....-::<"S0£-~s... 
~.. .,~ .. 

. 1\-'N{ ~ .... 

Step 6. (3a,4a,Sa) 3-Butyl-3-ethyl-4-hydroxy-7- C$) (c~\ 
30 

35 

• 31J 
hyd:roxyamino-S-pheny1-2,3,4,S-tetrahydrobenzoth~epine-

1,1-d1oxide (37) and (3a,4b,Sb) 3-Butyl-3-ethyl-4-
·-~·-7_-hYdrexyB.mino-·s.:.P"henyl-2,·3,4;·5_ · .: ... ~--·· soi; 

. o a 
tetrahydrobenzothiepine-1,1-dioxide (38) .rto.ult . ~ -:. '···&."" 

. . ~ . @ oil (3~) 
A 250ml 3-neck round bottomed flask was charged with 4 
g of 36 (6.8 mmoles), and 100 ml of anhydrous THF and 
cooled to -78 °c und~r a nitrogen atmosphere. Slowly 
a~ 2 .• 29 g potassium tert-butoxide(20.4 mmoles) with 

\~S" 
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stirring and maintaining a -78 °c reaction temperature. 
After 1 b at -78 °c the addition of base was completed 
and the temperature was brought to -10 °c by means of a 
ice/salt bath. After 3 h at -10 °c, only trace 36 

s remained by 'l'LC. Next add 3 5 ml of deionized water to 
the reaction mixture at -10 °c and stirred for 5 min. 
Striped off most of the THF and added to separatory 
funnel and extracted with ether until all of the 
organic was removed from the water phase. The combined 

10 ether phases were washed with saturated NaCl and then 
dried over sodium sulfate. The only products by TLC and 
NMR were the two BOC protected isomers of 37 and 38. 

The isomers were separated by silica gel chromatography 
using 85% hexane and 15 % ethyl acetate: BOC-37 -(0.71 

lS g) and BOC• 38 (0. 78 g). 

Next the BOC protecting group was removed by reacting 
0.87 g of BOC-38 (1.78 mmoles) with 8.7 ml of 4 M HCl 
(34.S mmoles)in dioxane for 30 min. Next added 4.74 g 

20 of sodium acetate (34.8 mmoles) to the reaction mixture 
and 16.5 ml ether and stirred until clear. After 
transferring to a separatory funnel extracted with -
ether and water and then dried the ether layer with 
sodium sulfate. After removing the ether, 0.665 g of 38 
was isolated. Isomer 37 could be obtained in a similar 
procedure. 

Examcle 23 

(3a,4a,5a) 3-Butyl-3-ethyl-7-(n-hexylamino)-4-hydroxy-
30 5-phenyl-2,3,4,5-tetrahydrobenzothiepine-1,1-dioxide 

(40) and (3a,4b,Sb) 3-Butyl-3-ethyl-7-(n-hexylamino)-4-
hy~;y.:5_pheeyl-2·;3-,-4~ s-tetrahYdrobenzotbiepine-1, 1-

dioxide (41) 
Step 1. 2-((2-Benz:yl-4-(D-

3' hexylamino)phenylsulfonyl)methyl)-2-ethylhexanal (39) 

in a Fischer porter bottle weighed out 0.5 g of 34 (1.2 
mmoles) and dissolved in 3.8 ml of ethanol under . . .. 
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nitrogen. Next added 0.1 g of Pd/C and 3.8 ml of 
hexanal. Seal and pressure to 50 psi of hydrogen gas. 
Stirred for 48 h. After filtering off the catalyst and 
removing the solvent by rotary evaporation 39 was 

s isolated by column chromatography (0.16 g) using 90/10 
hexane ethyl acetate and gradually increasing the 
mobile phase to 70/30 hexane/ethyl acetate. The product 
was characterized by NMR. and mass spectra. 

10 

IS 

Step 2. (3a,4a,Sa) 3•Butyl-3-ethyl-7-(n-hexylamino)-4-. 
hyc!roxy-5-phenyl-2,3,4 1 5-tetrahydrobenzot:hiepizie-1,1-

dioxide (40) and (3a,4b,5b) 3-Butyl-3-et:hyl-~7-Cn;~ 
hexylamino)-4-hydroxy-5-phenyl-2,3,4,S-. 8~ 

Et:­tetrahydrobenzothiepine-111-dioxide (41)"'~• 
~ (~o) 

A 2-neck, 25 ml round bottomed flask with stir bar was 
charged with 0.158 g 39 (0.335 mmole) and 5 ml 
anhydrous THF under nitrogen. Cool to -10 °c by means 
of a salt/water bath. Slowly add 0.113 g of potassium 

20 tert butoxide (0.335 mmole). After 15 min at -10 °c all 
of the starting material was consumed by TLC and only 
the two isomers 40 and 41 were observed. Next added 5 
ml of chilled 10' HCl and stirred at -10 °c for 5 min. 
Transferred to a separatory funnel and extract with 

25 ether. Dried over sodium sulfate. Proton NMR of the 
dried product (0.143 g) indicated only the presence of 
the two isomers 40 and 41. The two isomers were 
separated by silica gel chromatography using 90/10 
hexane ethyl acetate and gradually increasing the 

30 

35 

mobile phase to 70/30 hexane/ethyl acetate. 40 ( 53.2 

mg).: .. 41 (~8 ~ ~- .. ~g) • $0:.x. . . _ .. -·· rC)'( 6 (( 
,.>-::::J........_ .. , ~ 

IL __ -41" • 'ltl 
•-y .. Off 

@ Example 24' 

Quate:rnization of amine substrates 40 ud·.f.1 

(4-\) 

Amine products such as 40 and 41 can be readily 
alkylated to quatern~ry salts by reaction with alkyl 
~li~~s. For example 40 in OMF with S equivalents of 
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methyl iodide in the presence of 2,6 dimethyl lutidine 
produces the dimethylhexylamino quaternary salt • 

...a\-soJ..~ I... 
~· .. •€'=. (42.) 

Example 25 ~ ~ u 
(3a,4b,5b) 3-Butyl-3-ethyl-4-b°fdroxy-5-(4-iodophenyl)-
213,4,5-tetrahydrobenzothiepine-1,1-dioxide (42) 

In a 25 ml round bottomed flask 0.5 g (1.3 mmole) of 6d 
, 0.67 g of mercuric triflate were dissolved in 20 ml 

10 of dry methylene chloride with stirring. Ne~t 0.34 g of 
'Iodine was added and the solution was stirred at room 
temperature for 30 h. 'l'he reaction was then diluted 
with SO ml methylene chloride and washed with 10 ml of 
1 M sodium thiosulfate; 10 ml of saturated KI ; and 

lS dried over sodium sulfate. See Tetrahedron, Vol. 50, 

No. 17, pp 5139-5146 (1994) Bachki, F. Et al.Mass 
spectrum indicated a mixture of 6d , mono iodide 42 and 
a diiodide adduct. The mixture was separated by column 
chromatography and 42 was characterized bt NMR and mass 

20 

2S 

spectra. 

Example 26 

S" 

~ "$ 
@i 'bl-'" 

61.t 
E'f: 

oJ=-oc:.Mi 

( 4-?>) 

(3a,4b,5b) 3-Butyl-5-(4-carbometboxypbenyl)-3-ethyl-4-

hydroxy-2,3,4,5-tetrabydrobenzothiepine-1;1-dioxide 
(43) 

A 0.1 g sample of 42 ( 0.212 mmole), 2.5 ml dry .. -
methanol, 38 µl triethylamine (0.275 mmole) , 0.3 ml 
toluene and 37 mg of palladium chloride (0.21 mmole) 

30 was charged to a glass lined mini reactor at 300 psi 
carbon monoxide. The reaction was heated at 100 °c -· . ·-. . .. . . . ........ ····-· .. -·· -·-·· ... _ .. ,._ .. ... . . ........ - . . . . . .. ·-
overnight. The catalyst was filtered and a high yield 
of product was isolated. 
The product was characterized by NMR and mass spectra. 

Note the ester functionalized product 43 can be 
converted to the free acid by hydrolysis. 
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Example 27 
(3a,4a,5a) 3-Butyl-3-ethyl-4-hyClroxy-7-methoxy-5-
phenyl-2,3,4,5-tetra.bydrobenzothiepine-1,1-dioxide 
(48), and (3a,4b,Sb) 3-Buty1-3-ethyl-4-hydroxy-7-
methoxy-5-phenyl-2,3,4,5-tetrahydrobenzothiepine•1,1-

dioxide (49) ~ 
Step 1. 2-Mercapto-S-methoxybenzophenone (50) ~ ~ 

oc"'~ (So) 

Reaction.of 66.2 g of 4-methoxythiophenol with 360 ml 
JO of 2.5 N n-butyllithium, 105 g of 

· tetramethylethylenediamine and 66. 7 g of ben.zonitrile 
in 600 ml cyclohexane according to the procedure in WO 
93/16055 gave 73.2 g of brown oil which was kugelrohr 
distilled to remove 4-methoxythiophenol and gave 43.86 

15 g of crude SO in the pot residue. 

Step 2. 2-((2-Benzoyl-4-:methox:yphenylthio)methyl)-2-

ethylhexanal (51) ~5

~8" cs''' ·~~0 ~ ,;;;:t I J 
I: 

20 Reaction of 10 g (0.04 mole) of crude SO with 4.8 g 
(0.02 mole)of mesylate 1 and 3.2 ml (0.23 mole} of 
triethylamine in SO ml of diglyme according to the 
procedure for the preparation of 2 gave 10.S g of crude 
product which was purified by HPLC (5% ethyl acetate-

25 hexane) to give 1.7 g (22%) of 51. 

Step 3. 2-((2-Benzoyl-4-methox:yphenylsulfonyl)methyl)-

2-ethyl-hexanal (52) ~.S"a. ~'" . /
5

.,"'\ '">' 0 0 ,t;;Si: ~ .. J 
0 1-t 

30 A solution of 1.2 g (3.1 mmoles) of 51 in 25 ml of 

35 

methylene ~hloride was reacted with 2.0 g (6.2 mmoles) 
of S0-601l5 MCPBA according to· 'the procedure of step 2 of 
procedure 'A in example 18 gave 1.16 g (90t) of 52 as a 
yellow oil. 

Step 4. 2-((2-Elenzyl-4-methox:yphenylsulfonyl)methyl)-
2-ethylhexanal (53) 
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Hydrogenation of 1.1 g of 52 according to the procedure 
of step 3 of procedure A of example 18 gave 53 as a 
yellow oil (1.1 g). 

S Step 5. (3a,4a,Sa) 3-Butyl-3-ethyl-4-hyclroxy-7-methoxy­
S-phenyl-2,3,4, 5-tetrahydrobenzothiepine-1,1-dioxida 
(48), and (3a,4b,Sb) 3-Butyl-3-ethyl-4-byc!roxy-7-
methoxy-5-phenyl-2,31415-tetrahydrobenzothiapine-l,1-

10 

15 

20 

dioxide (49) ~5"1. 6"' ~S'""""L.~ .. 
. 't 0 '•Gt "'"~·•et: . (4't) 

d 0 4 ,~,, 1 ,.a, i{t 
A solution of 1.1 g of 53,_ 6.36 g o:r-potassium.t-. 
butoxide and 25 ml of anhydrous THF was held at reflux 
for 2 h and worked up as in step 4 of procedure A of 
example 18 to_give 1.07 g of a crude product which was 
purified by HPLC to give 40 mg (4%} of 48 as crystals, 
mp 153-154 °c and 90 mg (8%) of 49 as solid, mp 136-140 
oc. 

Examnle 28 

©'~ 
rji -~) 

5-Phenyl-2,3-dihydrospirobenzothiepine-3,1'-cyclohexane 
(57) 
Step 1. 1-(Hydroxymethyl)-cyclohexanecarboxaldehyda· · 

(54) 

25 To a cold (o•c,mixture of 100 g (0.891 mole) of 
cyclohexanecarboxaldehyde, 76.5 g of 37% of 
formaldehyde in 225 ml of methanol was added dropwise 
90 ml of 1 N Sodium hydroxide in 1 h. The reaction 
mixture was stirred at room temperature over 48 then 

30 w~s evaporated to remove methanol. The reaction mixture 
.... was. diluted with water and extract~d with_methylene 

chloride. The organic layer was washed with water, 
brine, and' dried over sodium sulfate and concentrated 
under vacuum to give 75 g (59.7%) of thick oil. Proton 

35 NMR and mass spectra were consistent with the product. 

Step 2. 
(55) .. 

1-(mesy1oxymethyl)cyclchexanecarboxaldehyde 

0 

l-' <: -s-c.l~ 
l II uA_( '-./ 

\ 4\0 ~ " 0 (SS) 
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To a cold co•c•mixture of alcohol 5' (75 g, 0.54 mole) 
and 65.29 g (0.57 mole) of methanesulfonyl chloride in 
80 ml of methylene chloride was added a solution of 

s pyridine (47.96 g, 0.57 mole) in 40 ml of methylene 
chloride. 'l'he reaction mixture was stirred at room 
temperature for 18 h then quenched with water, 
acidified with cone. HCl and extracted with methylene 
chloride. 'l'he organic layer was washed with water, 

10 brine, and dried over sodium sulfate and concentrated 
Under vacuum to give 91.63 g (77.8') of thick oil. 
Proton NMR. and mass spectra were consistent with the 

lS 

product. 

Step 3. 1-((2-
Benzoylphenylthio)methyl)cyclohexanecarbcxaldehyde· (56) 

A mixture of 69 g (0.303 mole) of 2-
mercaptobenzophenone, 82 g (0.303 mole) of mesylate 55, 

20 32 g of triethylamine, and 150 ml of diglyme was 
stirred and held at reflux for 24 h. The mixture was 
cooled, poured into dil. HCl and extracted with 
methylene chloride. The organic layer was washed with 
10% NaOH, water, brine, and dried over sodium sulfate 
and concentrated under vacuum to remove excess diglyme. 
This was purified by silica gel flush column (5% EtOAc: 
Hexane) and gave 18.6 g (75.9%) of yellow oil. Proton 
NMR and mass spectra were consistent ~ith the product. 

30 Step 4. 5-Phenyl-2,3-dihydrospi:r:obenzothiepine-3,1'­

cyclohexane (57) ··-···-· . ? (S1). 

To a mixture of 6.19 g of zinc dust and 100 ml of dry 
DME ~as added TiClJ(16.8 g, 0.108 mole) • The reaction 

3S mixture was heated to reflux for 2 h. A solution of 
compound 56 (8.3 g, 0.023 mole) in 50 ml of DME was 
added dropwise to the reaction mixture in 1 h and the 
mixture was held at reflux for 18 h. The mixture was . . .. 

'°' l 
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cooled, poured into water and extracted with ether. The 
organic layer was washed with water, brine, and dried 
over sodium sulfate, filtered through celite and 
concentrated under vacuum. The residue was purified by 
HPLC (10% EtOAc: Hexane) to give 4.6 g (64%) of white 
solid, mp 90-91 ·c. Proton and carbon NMR and mass 

spectra were consistent with the product. 

~ @ '--./' (SCC) 
Example 29 

·ab-Pheny1-1a,2,3,Sb-tetrahydrospiro(benzothiepino[4,S-

b]oxirene-2,1'-cyclohexane)-4,4-dioxide (58) 

To a solution of 57 (4.6 g, 15 mmole} in 50 ml 

IS chloroform under nitrogen was added 55% MCPBA· (16.S g,_ 

52.6 mmole) portionwise with spatula. The reaction was 
held at reflux for 18 hand washed with 10% NaOH(3X), 
water, brine, and dried over sodium sulfate and 
concentrated under vacuum to give S g of crude product. 

20 This was recrystallized from Hexane/EtOAc to give 4.31 
g (81%) of yellow solid, mp 154-155 ·c. Proton and 
carbon NMR and mass spectra were consistent.with the 

25 

product. ~ (S'I) 

Example 30 ~ eu 
trans-4-Bydroxy-5-phenyl-2,3,4,S-tetrahydro 
spiro(benzothiepine-3,1'-cyclohexane)-1,1-dioxide (59) 

A mixture of 0.5 g (1.4 mmoles) of 58 , 20 ml of 
30 ethanol,10 ml of methylene chloride and 0.4 g of lOi 

Pd/C catalyst was hydrogenated with 70 psi hydrogen for 
3 hat room"temperature •. The crude reaction slurry was 
filtered through Celite and evaporated to dryness. The 

res~due was purified by HPLC (10% ~tOAc-Hexane; 25% 
3S EtOAc-Hexane). The first fraction was 300 mg (60%) as a 

white solid, mp 99-100 ·c. Proton NMR showed this was 
a trans isomer. The second fraction gave 200 mg of 
solid which was impure cis isomer. . . . ... 

---·---······-



s 

W098/40375 

Example 31 

cis-4-Bycb:oxy-S-pbenyl-2,3,4,5-tetrahyd:o 

PCT/US98/03792 

{(,OJ 

spiro(benzothiepine-3,1'-cyclobexane)-1,1-dioxide (60) 

To a solution of 0.2 g (0.56 mmole) of 59 in 20 ml of 
CHzCl3 , was added 8 g of 50% NaOH and one drop of 
Aliquat-336 (methyltricaprylylanunonium chloride) phase 
transfer catalyst. The reaction mixture was stirred for 

10 10 h et room temperature. Twenty g of ice was added to 
the mixture and the mixture was extracted with Cff:iCl3 

[3xl0 ml) washed with water, brine and dried over MgSO, 
and concentrated in vacuo to recover 0.15 g of crude 
product. This was recrystallized from Hexane/EtOAc to 

15 give 125 mg of white crystal, mp 209-210 ·c . Proton 
and carbon NMR and mass spectra were consistent with 

the product. ~?-~ ~s~~ 
lSJ... ,,, Et' . U',>'---C '_'.et:. (' 'Z.) 

·• OU ( ,,\ A_ "10I/. Example 32 w ) r,.ei 

20 (3a,4a,Sa) 3-Butyl-3-ethyl-4-hyd:oxy-S-pbenyl-2,3,4,5-
tetrahyd:obenzothiepine (61), and (3a,4b,Sb) 3-Butyl-3-

ethyl-4-hycb:oxy-S-phenyl-2,3,4,S­
tetrahydrobenzothiepina (62) 

25 To a solution of O.S g (1.47 mmole) of compound 47. in 5 
ml of anhydrous THF was added 0.17 g (1.47 nunole) of . 
95% potassium t-butoxide. The reaction mixture was 
stirred at room temperature for 18 h and quenched with 
10 ml of 10% HCl. The organic was extracted into 

30 methylene chloride. The methylene chloride extract was 
.. dried.over magnesium sulfate and concentrat~d. in vacuo. 

The resid~e was purified by HPLC (2\ EtOAc-hexane) to 
give 47 m9 of 61 in the second fraction and 38 mg of 62 

in the third fraction. Proton NMR-and mass spectra were 
3S consistent with the assigned structures. 

Example 33 
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(3a,4a,Sa) 3-Butyl-3ethy1-4-hydroxy-7-amino-5-phenyl-

2,3,4,5-tetrahydrobenzothiepine-1,1-dioxide (63) ana 
(3a,4b,Sb) 3-Butyl-3-ethyl-4-hydro:xy-7-amino-S-phenyl-

2,3,4,S-tetrahydrobenzothiepine-1,1-dicxide(64) 

An autoclave was charged with 200 mg of 37 in 40 cc 

ethanol and .02 g 10 % Pd/C. After purging with 

nitrogen the clave was charged with 100 psi hydrogen 

and heated to SS C. 'l'he reaction was monitored by TLC 

10 and mass spec and allowed to proceed until all of 37 

'was consumed. After the reaction was complete' the 

catalyst was filtered and the solvent was removed in 

vacuo and the only observable product was amine 63. 

This same procedure was used to produce 64. from 38. 
$Ol. ~So1~ lS 

20 

0 & 0 & 
(.Le "••et A ""- 1'•€t 

Example 34 'S D O" (t,5'\ 3co ~''Oil ( b&) 
OCC( ) Cl-13 

(3a,4a,Sa) 3-Butyl-3-e~yl-4-hydroxy-7-methoxy-5~(3'-
methoxyphenyl)-2,3,4,5-tetrahydrobenzothiepine-l,l-

dioxide (65), and (3a,4b,5b) 3-Butyl-3-ethyl-4-hydroxy-

7-methoxy-5-(3'-methoxyphenyl)-2,3,4,5-
tetrahydrobenzothiepine-1,1-dioxide (66).- · 
Alkylation of e-methoxyphenol with 3-methoxybenzyl 

chloride according to the procedure described in J. 

25 Chem. Soc, 2431 (1958) gave 4-methoxy-2-(3'­
methoxybenzyl)phenol in 35% yield. This material was 

converted to compound 65, mp 138.5-141.5 °c, and 
compound 66, mp 115.5-117.S 0 c, by the procedure 

similar to that in Example 18 method B. . · 

30 

Example 35 

(3a';4a~ s'a> ·-:f-:Butyf-3:.ethyl-4-hydroX;y-7-methOXy':'S-(3 I -

(trifluoromethyl)phenyl)-2,3,4,S­

tetr~hydrobenzothiepine-1,1-dioxid~ (67), and;' 

3S (3a,4b;Sb) 3-Butyl-3-ethyl-4-hydroxy-7-methoxY'~S~(3'­

(trifluoromethyl)phenyl)-2,3,4,5-

tetrahydrobenzothiepine-1,1-dioxide (68). 
. ~soz. S ~501.\...,.B" 

. (\c IJ '"E~ "fo \-('•et 
r..t: 0 6"' (" 1) .J::§J 0 k 

141\i' J . c:l~ (lit) 
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Alkylation of 4-methoxyphenol with 3-
(trifluoromethyl) benzyl chloride according to the 

procedure described in J. Chem. Soc. 2431 (1958) gave 

4-methoxy-2-(3'-(trifiuoromethyl)benzyl)phenol. This 

material was converted to compound 67, mp 226.5-228 °c, 
and compound 68, mp 188-190oc, byu the procedure 

similar to that in Example 18 metho~l'\.-ua, 

~2i: S1.. ~:~ (IC>J 
Exa.mple 36~~......... "~ ('C\\ f\" 0 a 'ia.c 

,::. ~U F';;FJ 
(la, 4a, Sa) 3-Buty -3-ethyl-5- (4 • -.fluoropbenyl) -4-. . 
hydroxy-7-methoxy-2,3,4,5-tetrahydrobenzothiepine-l,1-

dioxide (69), and (3a,4b,Sb) 3-Butyl-3-etbyl-S-(4'­

fluorophenyl)-4-hydroxy-7-metboxy-2,3,4,S­
tetrahydrobenzothiepine-1,1-dioxide (70). 

Alkylation of 4-metboxyphenol with 4-fluorobenzyl 
chloride according to the procedure described in·J. 

Chem. Soc, 2431 {1958) gave 4-methoxy-2-(4'­
fluorobenzyl)phenol. This material was converted to 
compound 69 and compound 70 by the procedure similar to 

that in Example 18 method :a. ,~-'i. s.. c ru::f 5
e>z.l;sl.\ 

. ')C: 0 •oee. llj or----rr et 

Example 37 r: 0 0~ l'1i) · FJJJ 0~rz.) 
(3a,4a,Sa) 3-Butyl-3-ethyl-5-(3'-fluorophenyl)-4- · 

hydroxy-7-methoxy-2,3,4,5-tetrabydrobenzothiepine-1,1-

dioxide (71), and (3a,4b,Sb) 3-Butyl-3-etbyl-S-(3'­

fluorophenyl)-4-hydro:xy-7-methoxy-2,3,4,5-
tetrabydrobenzothiepine-1,1-dioxide (72). 

30 Alkylation of 4-methoxyphenol with 3-fluorobenzyl 

chloride according to the procedure described in J. 
·-· • -•••••-•••••••- ···-··---·-•-Ooo-----··•••ooo•••-0-00oo•OoOHoo o -••• ·--·- ••Oo•-O•o•~----- o 

Chem. Soc,_2431 (1958) gave 4-methoxy-2-(3'-

fluorobenzyl)phenol. '!'his material was converted to 

compound 71 and compound 72 by the· procedure similar to 

35 that in Example 18 method B. 

ExMlcle 38 "'f"~
0

~~~ ~.%0: 
life 1 F ::: ~, 

1'\ ~ 011 
l ,.;1) ~ (1+) 

I o.S 
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(3a,4a,Sa) 3-Butyl-3-ethyl-5-(2'-fluorophenyl)-4-
hydroxy-7-methoxy-2,3,4,5-tetrahydrobenzothiepine-l,1-

dioxide (73), and (3a,4b,Sb) 3-Butyl-3-ethyl-5-(2'­

fluorophenyl)-4-hydroxy-7-methoxy-2,3,4,5-

S tetrahydrobenzothiepine-1,1-dioxide (74). 

Alkylation of 4-methoxyphenol with 2-fluorobenzyl 

chloride according to the procedure described in J. 

Chem. Soc, 2431 (1958) gave 4-methoxy-2-(2 1
-

10 fluorobenzyl)phenol. This material was con~erted to 

==~~a: ~;m::::d':. ~~~-~roc:~re ~lF.~~ 
8r ''et B~~ .. =-"· 

C) Oli, ) 0 W ( I\ 
Example 39 OcU (15 ocM la J 

lS (3a, 4a, Sa) 3-Butyl-7-bromo-3-ethyl-4-\ydroxy-S-.(3 •- 1 

methoxyphenyl)-2,3,4,5-tetrahydrobenzothiepine-l,l­

dioxide (75), and (3a,4b,5b) 3-Butyl-7-bromo-3-ethyl-4-

hydroxy-S-(3'-methoxyphenyl)-2,3,4,5-
tetrahydrobenzothiepine-1,l~dioxide (76). 

20 

30 

Alkylation of 4-bromophenol with 3-methoxybenzyl 
chloride according to the procedure described in J. 

Chem. Soc, 2431 (1958) gave 4-bromo-2-(3'­
methoxybenzyl)phenol. This material was converted to 

compound 75, mp 97-101.S 0 c, and compound 76, mp 102-

106 °c, by the procedure similar to that in Example 18 

method B. ~~Oi: Elc.. ;:£:(
50

'"t--6" 
F "•£-t F · ~'*° -

ExlJl!Ple 40 ° eu (•n) ~ •ou (1l) 

(3a,4a,Sa) 3-Butyl-'3-etbyl-7-fluoro-5-(4'­

fluoropbenyl)-4-hydroxy-2,3,4,S- • 
--· t;t~aiiyC!ro"ben.zotliiep.ine-i-;1·.:.:Ciioxicie- c11>-:-·-anc:r 

(3a, 4b, Sb). 3-Butyl-3-ethyl-7-fluoro-5-(4 • -

fluorophenyl)-4-bydroxy-2,3,4,5- . 

35 tetrahydrobenzotbiepine-1,1-dioxide (78) •. 

Alkylation of 4-fluorophenol with 4-fluorobenzyl 
chloride according to the procedure described in J • . ... 
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Chem. Soc, 2431 (1958) gave 4-fluoro-2-(4'­
fluorobenzyl)phenol. This material was converted to 
compound 77, mp 228-230 °c, and compound 78, mp 134.5-
139 °c, by the procedure similar to that in Example 18 
method B. r--~.sc>~~a.. ~50"\ ""'S'1 

r.::~~-(~'·E"-t p. ~Q 
Exe.mole 41. • D 011 ('?~) ~ ~t.\ (-60) 

· <H1 4t<K3 
(3a,4a,Sa) 3-Butyl-3-ethy~~7-fluoro-4-hydroxy-5-(3'-
methoxyphenyl)-2,3,4,5-tetrahydrobenzothiepine-1,1-
dioxide (79), and (3a,4b,Sb) 3-Butyl-3-ethyl-7-fluoro-

'40hydroxy-5-(3'-methoxyphenyl)-2,3,4,S­
tetrahydrobenzothiepine-1,1-dioxide (80). 

Alkylation of 4-fluorophenol with 3-methoxybenzyl 
chloride according to the procedure described in J. 
Chem. Soc, 2431 (1958) gave 4-fluoro-2-(3'­
methoxybenzyl)phenol. This material was converted to 
compound 79, as a solid and compound SO, mp 153-155 °c, 
by the procedure similar to that in Example 18 method 

~s·L\~e .. 
" c o~---l""i e ) ':= "::. 

~ ou (<c}) 
F 

B. 

Example 42 

(3a,4b,5b) 3-Butyl-3-ethyl-5-(4'-fluorophenyl)-4-
hydroxy-7-methylthio-2,3,4,5-tetrahydrobenzothiepine­
l,l-dioxide (81). 

A mixture of 0.68 (1.66 :rmnol) of compo\1%l.d 77, 0.2 g {5 
:rmnol) of sodium methanethiolate and 15 ml of anhydrous 

30 DMF was stirred at room temperature for 16 days. The 
reaction mixture was dilute with ether and washed with 

··-·-water· and- b"rine anc;l dri~d--over M_SO~.· The· ether 
solution was concentrated in vacuo. The residue was 
purified by HPLC (20' ethyl acetate in hexanes). The . . 

35 first fraction was impure (3a,4a,Sa) 3-butyl-J~ethyl-4-
hydroxy-7-methylthio-5-(41-fluorophenyl)-2,3~4,S­

tetrahydrobenzothiepine-1,1-dioxide. The second 
fraction was compound 81, mp 185-186.5 oc. •.. .. ... 

l'\ 1 
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(3a, 4b, Sb) 

- ~·-o, 
0 ,,. N~ !o.. - ''1E~ . 

D ~ ~'l (1:i.J 

3-Butyl-3-ethyl-5-(4'-fluorophenyl)-4-
Example 43 

hydroxy-7-(1-pyrrolidinyl)-2,3,4,5-
S tetrahydrobenzothiepine-1,1-dioxide (82). 

10 

15 

20 

A mixture of 0.53 g (1.30 mmol) of compound 78 and 5 ml 
of pyrrolidine was held at reflux for 1 h. The 
reaction mixture was diluted with ether and washed with 
~ater and brine and dried over M_so.. The ether 
solution was concentrated in vacuo. The residue was 
crystallized from ether-hexanes to give comoound 82, mp 

so ~I'• .. -. -
174.5-177 °c. ,,,.,~~···~~ ~6 ... f\ e.;..:::,,J.. l4 , f :: ''·Ee 

" oll- ( "\. 
3 ~ bf.J. ('l5' 

Example 44 't~J 'fJ 11 
f" /: 

(3a,4b,Sb) 3-Butyl-3-ethyl-5-(4'-fluorophenyl)-~~~~s~ 
hydroxy-7- ( 1-morpholinyl) -2, J 1 4, 5- rN ~__/,_'''~( 
tetrahydrobenzothiepine-1,1-dioxide (83). ~ ~ ~ou 

"'? (8)) 
A mixture of 0.4 g (0.98 :mmol) of compound 78 and S.O g 
(56 mmol) of morpholine was held at reflux for 2 h and 
concentrated in vacuo. The residue was diluted with 
ether (30 ml) and washed with water and brine and dried 
over M.so.. The ether solution was concentrated in 

25 vacuo. The residue was recrystallized from ether­
hexanes to give compound 83, mp 176.5-187.5 °c. 

30 

Exmnple 45 

(3a,4a,5a) 3-Butyl-3-ethyl-5-(4'-fluorophenyl)-4-
hydroxy-7-methyl-2,3,4,5-tetrahydrobenzothiepine-1,1-
dioxide (84), and (3a,4b,5b) 3-Butyl-3-ethyl-5-(4'-

.. £iuorophen:y1)-4-hydroXi:7-metliyi"-=2:·:L·4, 5~-·· · ~ --···· ···· 

tetrahydrobenzothiepine-1,1-dioxide (85). 

35 Alkylation of 4-methylphenol with 4-fluorob~zyi' 
chloride according to the procedure described in J. 

Chem. Soc, 2431 (1958) gave 4-methyl-2-(4'-
fluorobenzyl)phenol) • This material was converted to ... 
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. 
compound 84 and compound 85 by the 2rocedure similfr to 
that in Example 18 method B. ~'"L-,,...11.~ }:§:(;i•'-'t . &-. 

ll_CO ~~ f.10 ~r,,c. 
-J ~ : ~ ~ ~~ 

rcJ\ O fl (oL'\ fci) ~ 14 
Examnl e 4 6 Y ~c J 'F' 
(3a,4b,5b) 3-Butyl-3-ethyl-4-hydr~~-5-(4'- ou Cii) 
hydroxyphenyl)-7-methoxy-2,3,4,5-
tetrahydrobenzothiepine-1,1-dioxide (86), and 
(3a,4b,Sb) 3-Butyl-3-ethyl-4,7-dihydroxy-5-(4'­
hydroxyphenyl)-2,3,4,5-tetrahydrobenzothiepine-l,l-

10 dioxide ( 87) • 

To a solution of 0.52 (l.2 mmol) of compound 66 in 20 

ml of methylene chioride was added 1.7 g (6.78 rnmol) of 
born tribromide. 'l'he reaction mixture was cooled to -

is 78 °c and was stirred for 4 min. An additional 0.3 ml 

of boron tribromide was added to the reaction mixture 
and the reaction mixture was stirred at -78 °c for l h 
and quenced with 2 N HCl. The organic was extracted 
into ether. The ether layer was washed with brine, 

20 dried over M
9
S04 , and concentrated in vacuo. The 

residue (0.48 g) was purified by HPLC (30% ethyl 
acetate in hexanes). The first fraction was, 0.11 g of 
compound 86 as a white solid, mp 171.5-173 °c. ·The 
second fraction was crystallized from chloroform to 

2S give 0.04 g of compound 87 as a white solid, mp 264 °C 
(dee) . ~50"\ .....l &. 

(.\c>~E"t" 
a- = 

Example 47 ~ 04 (tgg) 

(3a,4b,5b) 3-Butyl-3-etb'Yl-4,7-dihydroxy-5-(4'-
30 fluorophenyl)-2,3,4,5-tetrahydrobenzothiepine-1,1-

dioxide (88). 
•• 0 ........ --·-· ·- ONOO -·- 00 Oo : 0 04"0 • 

Reaction of compound. 70 with excess boron tribromide at 
room. temperature and worked up as . in Example .~ 6 gave 

3S com.pound 88 after an HPLC purification. 

;gxamnle 48 
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(3a,4b,Sb) 3-Butyl-3-ethyl-5-(4'-fluorophenyl)-4-

hydroxy-7-(1-azetidinyl)-2,3,4,5-

tetrahydro~enzothiepine-1,1-dioxide (89). 

s A mixture of 0.20 g (0.49 mmol) of compound 78, and 2.0 

g (35 mmol) of aztidine was held at reflux for 3 h and 

concentrated in vacuo. The residue was diluted with 

ether (30 ml) and washed with water and brine and dried 

10 

lS 

over MgS04. 
steam bath. 

·give 0.136 

Example 49 

(3a, 4a, Sa) 
hydroxy-7-methylthio-2,3,4,5-tetrahydrobenzothiepine-

1,1-dioxide (90). (3a,4b,Sb) 3-Butyl-3-ethyl-5-(3'­

methoxyphenyl)-4-hydroxy-7-methylthio-2,3,4,5-

tetrahydrobenzothiepine-1,l-dioxide (91). 

~O A mixture of 0.4 g (0.95 mmol) of compound 79, 0.08 g 

(1.14 mmol) of sodium methanethiolate and 15 ml of 

anhydrous DMF was stirred at 60 °c for 2 h. An 

additional 1.4 :mmol of sodium methanethiolate was added 

to the reaction mixture and the mixture was stirred.at 

2S 60 °c for an additional 2 h. The reaction mixture was 

triturated with 100 ml of water and extracted methylene 

chloride. The methylene chloride water mixture was 

filtered through Celite and the methylene chloride . 

layer was dried over M.SO, and concentrated in vacuo. 

30 The first fraction (0.1 g) was compound 90, mp 117-121 

oc. The second fraction (0.16 g) was compound 91, mp 

68-76 --°C-.-
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10 

15 

Examole so 
20 Preparation of polyethyleneglycol functionalized 

benzothiepine A· 

136 

. 25 

HO 

Ph ,, .. 
No. 141 No. 

A 50 ml rb flash under a nitrogen atmosphere was 

charged with 0.54 g of M-"l'res-5000 (Polyethyleneglycol 
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Tresylate [methoxy-PEG-Tres,MW 5000] purchased from 

Shearwater Polymers :rnc., 2130 Memorial Parkway, SW, 

Huntsville, Alabama 35801), 0.055 g compound No. 136, 

0.326 c.coJ and 2cc anhydrous acetonitrile. The 

5 reaction was stirred at 30 C for s. days and then the 

solution was filtered to remove salts. Next, the 

acetonitrile was removed under vacuum and the product 

was dissolved in TBF and then precipitated by addition 

of hexane. The polymer precipitate was isolate by 
I 

10 filtration from the solvent mixture ('I'HF/hexane). 'I'his 

precipitation procedure was continued until no Compound 

No. 136 was detected in the precipitated product (by 

TLC Si02). Next. the polymer precipitate was_ dissolved 

in water and filtered and the water soluble polymer was 

15 dialyzed for 48 hours through a cellulose dialysis tube 

(spectrum® 7 ,45 mm x 0.5 ft, cutoff 1,000 MW). The 

polymer solution was then removed from the dialysis 

tube and lyophilized until dried. The NMR was 

consistent with the desired product A and g~l 

20 permeation chromatography indicated the presence of a 

4500 MW polymer and also verified.that no fre~ Compound 

No. 136 was present. This material was active in the 

IBAT in vitro cell assay. 

25 
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Example 51 

Preparation of Compound 140 

• 111CH 

'Q 0··· 
~ O-polyethyleneglycol-0 A/ 

No. 140 

.uPH 

..... ~ 

No. 111 

A 2-necked SO ml round bottom Flask was charged with 

0.42g of Tres-3400 (Polyethyleneglycol Tresylate [Tres­

PEG-Tres,MW 3400] purchased from Shearwater Polymers 

15 rnc., 2130 Memorial Parkway, SW, Huntsville, Alabama 

35801), 0.1 potassium carbonate, O.lOOg of Compound No • 

.. -·111"···;.nd·s-mi anhydrous ···oia-:-·stlr f"or 6 days-·a·t· ·27 °c. 

TLC indicated the disappearance of the starting 

Compound No. 111. The solution wa~ transferred to a 

20 separatory funnel and diluted with 50 cc methylene 

chloride and then extracted with water. The·organic 

layer was·evaporated·to dryness by means of a rotary 
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evaporator. Dry wgt. 0.4875 g. Next, the polymer was 

dissolved in water and then dialyzed for 48 hours at 40 

°C through a cellulose dialysis tube (spectrurne 7 ,45mrn 

x O.S ft, cutoff 1,000 MW). The polymer solution was 

S then removed from the dialysis tube and lyophilized 

until dried 0.341 g). NMR. was consistent with the 

desired product B. 

10 

Example 52 . 

No. 134 

A 10 cc vial was charged with 0.21 g of Compound No. 

136 (0.Smmoles), 0.17g (1.3 :mmoles)potassium carbonate, 
15 0.6g (1.5 mmoles) of l,2-bis-(2-iodoethoxy)-ethane and 

10 cc DMF. The reaction was stirred for 4 days at room 

temperature and then worked up by washing with 

ether/water. The ether layer was stripped to dryness 

and the desired product Compound No. 134 was isolated 
20 on a silica gel column using 80/20 hexane ethyl 

acetate·:· 
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Example 53 

s 

Example 54 

10 

15 

....... ~ . 
~H 

No. 112 

No. :1.13 

PCT/US!>S/03792 
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A two necked 25 ml round bottom Flask was charged with 

O.Sg (1.24mmol,s) of 69462, 13 mls of anhydrous DMF, 

O.OSSg of 60% NaH dispersion and 0.230g (0.62 mmoles) 

of 1,2-Bis (2-iodoethoxylethane] at 10 °C under 

5 nitogen. Next, the reaction was slowly heated to 40 

°C. After 14 hours all of the Compound No. 113 was 

consumed and the reaction was cooled to room 

temperature and extracted with ether/water. The ether 

layer was evaporated to dryness and then 

10 chromatographed on Silicage (80/20 ethyl 

acetate/hexane). Isolated Compound No. 112 (0.28 g) 

was characterized by NMR. and mass spec. 

Examole 55 

15 

No. 135 

. 

6 No. 136 
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In a 50 ml round bottom Flask, add 0.7g (1.8 mmoles) of 

Compound No. 136, 0.62lg of potassium carbonate, 6 ml 

DMF, and 0.33g of 1,2-Bis [2-iodoethoxylethane]. Stir 

5 at 40 °C under nitrogen for 12 hours. The workup and 

isolation was the same procedure for Compound No. 112. 

Examples 56 and 57 (Compound Nos. 131 and 137) 

The compositions of these compounds are shown in Table 

10· 3. 

The same procedure as for Example 55 except appropriate 

benzothiepine was used. 

Exam~le 58 (Compound No. 1391 

15 The composition of this compound is shown in Table 3. 

Same procedure as for Example 55 with appropriate 

benzothiepine 1,6 diiodohexane was used instead of 1,2-

Bis [2-iodoethoxylethane]. 

20 Example 59 <Compound No. 1012 

~ 
-· .(:/ .... ·· No. 

101 

25 This compound is prepared by condensing the 7-NHz 

benzothiepine with the 1,12-dodecane dicarboxylic acid 

or acid halide. 
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Example 60 (Compound No. 104) 

No. 104 

2-Chloro-4-nitrobenzophenone is reduced with 

triethylsilane and trif luoromethane sulfonic acid to 2-

chloro-4-ni trodiphenylmethane 32. Reaction of 32 wi~h 

10 lithium sulfide followed by reacting the resulting 

sulfide with mesylate IV gives sulfide-aldehyde XXIII. 

Oxidation of XXIII with 2 equivalents of MCPBA yields 

sulfone-aldehyde XXIV (see Scheme 5). Reduction of the 

sulfone-aldehyde XXV formaldehyde and 100.psi hydrogen 

15 and SS C for 12 hours catalyzed by palladium on carbon 

in the same reaction vessel yields the substituted 

dimethylamine derivative XXVIII. Cyclization of XXVII 

with potassium t-butoxide yields a mixture of 

substituted amino derivatives of this invention 

20 Compound No. 104. 
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Scheme 6 

• • 

XXIY 

• • 

~'~.~~· 
"',-~-· ~- 8 8H •• r--N ., "'"'H H Ph 

xxr >cc 

Example 61 

··~· 
I• 

No. 102 

Ph 

XXIX' 

PCT/US!>S/03792 

A 1 oz. Fisner-porter bottle was charged with 0.14 g 

(0.34 mmoles) of 70112, 0.97 gms (.6.8 mmoles) of methyl 
iodide, and 7 ml of anhydrous acetonitrile. Heat to 50 

15 °c for 4 days. The quat. Salt Compound No. 192 was 
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isolated by concentrating to 1 cc acetonitrile and then 

precipitating with diethyl ether. 
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Example 62 

,. 
No. 125 

5 A 0.1 g (0.159 mmoles) sample of Compound No. 134 was 

dissolved in 15 ml of anhydrous acetonitrile in a 

Fischer-porter bottle and then trimethylamine was 

bubbled through the solution for 5 minutes at O 0c and 

then capped and warmed to room temperature. The 

10 reaction was stirred overnight and the desired product 

was isolated by removing solvent by rotary evaporation. 

Examcle 63 (Compound No. 295) 

15 

.. ,,,,~ 
~/'...../o~/'.J 

No. 295 
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No. 113 

Sodiwn Hydride 60% (11 mg, 0.27 mmoles) in 1 cc of 

5 aceton~trile at 0 °C was reacted with 0.248 mmoies (.10 

g) of Compound No. 54 in 2.Scc of acetonitrile at O °C. 

Next, 0.(980g 2.48 mmoles) of 1,2-Bis (2-

iodoethoxylethane]. After warming to room temperature, 

stir for 14 hours. The product was isolated by column 

10 chromatography. 

Example 64 <Compound No. 286) 

15 No. 286 

Following a procedure similar to the one described 
···-··--··-· -······ . 

in Example 86, infra-·~(se~ conipound· No~·- 118) ,· ·the title 

compound was prepared and purified as a colorless 

20 solid; mp 180-181 °C; 1H NMR (CHC1J)· S 0. 85 (t, J = 6 

Hz, 3H_, 0.92 (t, J = 6 Hz, 3H), 1.24-1.42 (m, 2H), 

1.46-1.56 (m, lH), 1.64-1.80 (m, lH), 2.24-2.38 (m, 

lH), 3.15 (AB, JM= 15 Hz, Av= 42 Hz, 2H), 4.20 (d, J 
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= 8 Hz, lH), 5.13 (s, 2H),·5.53 (s, lH), 6.46 (s, lH}, 

6.68 (s, 1H), 7.29-?.51 (m, lOH}, 7.74 (d, J = 8 Hz, 

lH), 8.06 (d, J = 8 Hz, lH). FABMS m/z 494 (M+H), HRMS 

calcd for (M+H) 494.2001, found 494.1993. Arial. Calcd. 

5 for C2.H31N05S: C, 68 .13; H, 6. 33; N, 2. 84. Found: C, 

68.19; H, 6.56; N, 2.74. 
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Example 65 <Compound No. 2872 

No. 287 

5 Following a procedure similar to the one described 

in Example 89, infra (see Compound No. 121), the title 

compound was prepared and purified as a colorless 

solid: mp 245-246 °C, 1H NMR (COCl,) 3 0.84 (t, J = 6 

Hz, 3H), 0.92 (t, J = 6 Hz, 3H), 1.28, Cd, J = 8 Hz, 

10 lH), 1.32-1.42 (m, lH), 1.48-1.60 (m, lH), 1.64-1.80 

(m, lH), 2.20-2.36 (m, lH), 3.09 (AB, Ju= 15 Hz, Av= 

42 Hz, 2H), 3.97 (bs, 2H), 4.15 (d, J = 8 Hz, lH), 5.49 

(s, lH), 5.95 (s, lH), 6.54 (d, J = 7 Hz, lH), 7.29-

7.53 (m, SH), 7.88 Cd, J = 8 Hz, lH)~ ESMS 366 (M+Li). 

15 .Anal. Calc:d. for C30H2sN'03S: C, 66. 82: H, 7. 01; N, 3. 90. 

Found: C, 66.54: H, 7.20; N, 3.69. 

Example 66 (Compound No. 2881 

20 

No. 288 

:u-t 
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Following a procedure similar to the one described 

in Example 89, infra (see Compound No. 121), the title 

compound was prepared and purified by silica gel 

chromatography to give the desired product as a 

5 colorless solid: mp 185-186°C; 1H NMR (CDCl:i> Sl.12 (s, 

3H), 1.49 (s, 3H), 3.00 (d, J = 15 Hz, lH), 3.28 (d, J 

= 15 Hz, 1H), 4.00 (s, lH), 5.30 (s, lH), 5.51 (s, lH), 

5.97 (s, lH), 6.56 (dd, J = 2.1, 8.4 Hz, lH), 7.31-7.52 

(m, SH), 7.89 {d, J = 8.4 Hz, lH). MS (FAB+) (M+H) m/z 

10 332. 

15 

Example 67 CComoound No. 2891 

No. 289 

Following a procedure similar to the one described 

in Example 89 (see Compound No. 121), the title 

compound was prepared and purified by silica gel 

20 chromatography to give the desired product as a white 

solid: mp 205-206 °C; 1H NMR (CDCl:i) S 0. 80-0. 95 (m, 

6H), 1.10-1.70 (m, 7H), 2.15 (m, lH), 3.02 (d, J = 15.3 

Hz,· ·2Hl, 3 .1s· Cd; J. = 15.l Hz, 2H) ,. 3 .96 (s; br, 2H), 

4.14 (d, ~:= 7.8 Hz, lH}, 5.51 (s, lH), 5.94 (d, J = 

25 2.2,_ lH), 6.54 (dd, J = 8.5, 2.2 Hz, lH), 7.2S~7.SO (m, 

6H), 7.87 (d, J = 8.5 Hz, lH). MS (FAB): m/z. ~88 (M+H). 

Example 68 <Compound·No. 29Q) 
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H 

No. 290 

5 Following a procedure similar to the one described 

in Example 89, infra (see Compound No. 121), the title 

compound was prepared and purified as a colorless 

solid: mp = 96-98 °C, 1H NMR (COCll) a o.92 (t, J = 7 

Hz, 6H), 1. 03-1. 70 (m, llH), 2.21 (t, J = 8 Hz, lH), 

10 3.09 (AB, ju =- 18 Hz, llv = 38 Hz, 2H) I 3.96 (bs, 2H), 

4.14 (d, J = 7 Hz, lH), 5.51 (s, lH), 5.94 (s, lH), 

6.56 (d, J = g Hz, lH), 7.41-7.53 (m, 6H), 7.87 (d, J = 

8 Hz, lH); FABMS m/z 416 (M+H). 

15 Example 69 

No. 291 

Following a procedure similar to the one described 

20 in Example 86, infra (see Compound·No. 118), the title 

compound was prepared and purified as a colorless 

solid: 1H NMR (CDCl:i> 8 0.91 (t, J = 7 Hz, 6H), 1.02-

1.52 (m, llH), 1.60-1.70 (m, lH), 2.23 (t, J = 8 Hz, 
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lH), 3.12 (AB, J 8 = 18 Hz, Av= 36 Hz, 2H), 4.18 (d, J 

= 7 Hz, lH), 5.13 (s, 2H), 5.53 (s, lH), 6.43 (s, lH), 

6.65 (s, lH), 7.29-7.52 (m, lOH), 7.74 (d, J = 9 Hz, 

lH), 8.03 (d, J = 8 Hz, lH); ESMS m/z 556 (M+Li). 
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Example 70 (Compound No. 292) 

No. 292 

Following a procedure similar t6 the one descried 

in Example 89, infra (see Compound No. 121), the title 

compound was prepared and purified as a colorless 

solid: mp = 111-112. 5°C, 1H NMR (CDClJ) 6 0. 90 (t, J = 8 

10 Hz, 6H), 1.03-1.50 (m, lOH), 1.55-1.70 {m, 2H), 2.18 

(t, J = 12 Hz, 2H), 3.07 (AB, JM= 15 Hz, ~v = 45 Hz, 

2H), 4.09 (bs, 2H), 5.49 (s, lH), 5.91 (s, lH), 6.55 

(d, J = 9 Hz, lH), 7.10 (t, J = 7 Hz, 2H), 7.46 (t, J = 
6 Hz, 2H), 7.87 (d, J = g Hz, lH). 

15 

20 

Example 71 (Compound No. 293) 

PhCH . 
.. --·-····o' . I 

~ 

No. 293 

During the preparation of Compound No. 290 from 

Compound No. 291 using BBrJ, the title compound was 
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isolated: 'H NMR (CDC13 ) 6 0.85 (t, J = 6 Hz, 6H), 0.98-

1.60 (m, 10H), 1.50-1.66 (m, 2H), 2.16 (t, J = 8 Hz, 

lH), 3.04 {AB, JM= 15 Hz, Av= 41 Hz, 2H), 4.08 (s, 

lH), 4.12 (s, lH), 5.44 (s, lH), 5.84 (s, lH), 6.42 (d, 

S J = 9 Hz, lH), 7.12 (d, J = 8 Hz, 2H), 7.16-7.26 (m, 

lOH), 7.83 (d, J = 8 Hz, lH); ESMS m/z 512 (M+Li). 

Example 72 (Compound No. 294) 

10 Following a procedure similar to the one described 

in Example 60 (Compound No. 104), the title compound 

was prepared and purified as a colorless solid: 1H NMR 

(CDC11 ) S 0.90 (t, J = 6 Hz, 6H), 1.05-1.54 (m, 9H}, 

1.60-1.70 (m, lH), 2.24 (t, J = 8 Hz, lH), 2.80 (s, 

15 6H), 3.05 (AB, Ju= 15 Hz, Av= 42 Hz, 2H), 4.05-4.18 

(m, 2H), 5.53 (s, lH), 5.93 (s, lH), 6.94 (d, J = 9 Hz, 

lH), 7.27-7.42 (m, 4H), 7.45 (d, J = 8 Hz, 2H), 7.87 

(d, J = 9 Hz, lH); ESMS m/z 444 (M+H). 

Structures of the compounds of Examples Jj:to·72 

20 are shown in Tables 3 and 3A. 

Examples 73-79. 87. 88 and 91-102 

Using in each instance a method generally 

described in those of Examples 1 to 72 appropriate to 

25 the substituents to be introduced, compounds were 

prepared having the structures set forth in Table 3. 

The starting materials illustrated in the reaction 

schemes shown above were varied in accordance with 

prin~iples of organic synthesis well known to the art 

30 to introduce the indicated substituents in the 4- and 

s- positions (R1
, a•, R5 

I Rf) and in the indicated 

position on the benzo_ring ca•). 
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Structures of the the compounds produced in 

Examples 73-102 are set ·forth in Tables 3 and 3A. 

Examples 80-84 

Preparation of 115, 116, 111, 113 

Preparation of 4-chloro-3-[4-methoxy­

phenylmethyl]-nitrobenzene. 

In a 500 ml 2-necked rb flask weigh out 68.3 gms 

phosphorus pentachloride (0.328 mole 1.1 eq). Add 50 

10 mls chlorobenzene. Slowly add 60 gms 2-chloro-5-

15 

nitrobenzoic acid (0.298 mole). Stir at room temp 

overnight under N2 then heat l hr at SOC. 

Remove chlorobenzene by high vacuum. Wash residue 

with hexane. Dry wt=SS. 5 gms. 

In the same rb flask, dissolve acid chloride (55.5 

g 0.25 mole) from above with 100 mls anisole (about 3.4 

eq). Chill solution with ice bath while purging with 

N2. Slowly add 40.Jg aluminum chloride (1.2 eq 0.3 

mole). Stir under N1 for 24 hrs. 

20 After 24 hrs, the solution was poured into 300 mls 

lN HCl soln. (cold). Stir this for 15 min. Extract 

several times with diethyl ether. Extract organic 

layer once with 2% aqueous NaOH then twice with water. 

Dry organic layer with MgS04, dry on vac line. Solid 

25 is washed well with ether and then ethanol before 

drying. Wt=34.57g (mixture of meta, or tho and para). 

Elemental th~C?.ry found 

c . 57. 65 57.~S 

H 3.46 5.51 

30 N 4.8 4.8 

Cl 12.15 12.16 
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With the next step of the reduction of the ketone 

with trifluoromethane sulfonic aid and triethyl silane, 

crystallization with ethyl acetate/hexane affords pure 

4-chloro-3-[4-methoxy-phenylmethyll-nitrobenzene. 

4-Chloro-3-[4-methoxy-phenylmethyl}-nitrobenzene 

was then reacted as specified in the synthesis of 117 

and 118 from 2-chloro-4-nitrophenylmethane. From these 

procedures 115 and 116 c:an be synthesized. Compounds 

111 and 113 can be synthesized from the procedure used . 
10 to prepare compound 121. 

Compound 114 can be prepared by reaction of 116 

with ethyl mercaptan and aluminum trichloride. 

Examples 85 and 86 

15 Preparation of 117 and 118 

2-Chloro-4-nitrobenzophenone is reduced with 

triethylsilane and trifluoromethane sulfonic acid to 2-

cbloro-4-nitrodiphenylmethane 32. Reaction of 32 with 

lithium sulfide followed by reacting the resµlting . 

20 sulfide with mesylate IV gives sulfide-aldehyde XXIII. 

25 

Oxidation of XXIII with 2 equivalents of MCPBA yields 

sulfone-aldehyde XXIII. Oxidation of XXIII with 2 

equivalents of MCPBA yields sulfone-aldehyde XXIV (see 

Scheme 5). 

The sulfone-aldehyde (31.8 g) was dissolved in 

ethanol/toluene and placed in a parr reactor with 100 

ml toluene ~nd 100 ml of ethanol and 3.2 g of 10% Pd/C 

and--h~~t~d··-.t~· 5·5 ·c:·~d -100--psi of hydrogen gas for 14 

hours. The reaction was then filtered to remove the . 
30 cataiyst. The amine product (.076 moles, 29.S g) from 

this reaction was then reacted with benzyl 

chloroformate (27.4g) in toluene in the presence of 35 

g of potassium carbonate and stirred at room 



W098/40375 PCT/US98/037'2 

temperature overnight. After work up by extraction 

with water, the CBZ protected amine product was further 

purified by precipitation from toluene/hexane. 

'!'he CBZ protected amine product was then reacted 

S with 3 eq\iivalents of potassium t-butoxide in THF at O 

c to yield compounds 117 and 118 which were separated 

by silica gel column chromatography. 

10 

15 

20 

Examples 89 and 90 

Preparation of 121 or 122 

Compound 118 (.013 moles, 6.79g) is dissolved in 

135 ml of dry chloroform and cooled to -78 C, next.1.85 

ml of boron tribromide (4.9 g) was added and the 

reaction is allowed to warm to room temperature • . 
Reaction is complete after 1.5 hours. The reaction 

quenched by addition of 10% potassium carbonate at 

and extract with ether. Removal of ether yields 

compound 121. A similar procedure can be used to 

produce 122 from 117. 

Examples 93-96 

is 

0 c 

Compounds 126, 127, 128 and 129 as set forth in 

Table 3 were prepared substantially in the manner 

described above for compounds 115, 116, 111 and 113, 

25 respectively, except that fluorobenzene was used as a 

starting material in place of anisole. 
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. . 
a1 ~ Cpl 

.. 
61 ~02 Et-

7~ 103 n-Su-
I 

60 104 Et-

74. 105 Et-

··75 106 Et-

76 107 n-au-

77 108 Et-

78 109 Et-

79 110 Et-

80 111 n-:au-

81 113 Et-

82 114 Et-

83 115 n-au-

84 116 Et-

PCI'JUS98/03792 

TABLE 3 

Specific compcund.s (1102-lll,113-130,132-
134,136,138,142-144,262-296) 

a2 Jt3 g4 Jt5 a' (R:&)g 

n-Bu- RO- H- Ph- E- 1-, ,_ 
(CK3) 3N+-

Et- £0- E- Pb.- E- I-, 7-
(CH3)3N+-

n-:eu- EO- E- Ph-·":. . H- i-(CE3)2N-
~: . 

.n-au- EO- - H- Ph- E- 7-
C!£3S02N~-

n-Bu- EO- E- Ph- E- 7-3r-CH2-
CONH-

Et- so- E- p-n-C10H21- E- 7-N£2-
-0-Ph-

n-au- HO- F.- Ph- H- 7-
CsF.11CONi!-

n-su- EO- E- p-n-C10H21- l!- 7-N"'n2-
-0-Ph-

n-su- EO- K- Ph- It- i-CH3CONH-

Et- EO- s- p-EO-Ph- P.- 7-NRz-

··----· .. 

n-!u- HO- H- p-EO-Ph- H- 7-NK2-

n-Bu- EO- E- p-CK30-Ph- H- 7-NH2-

Et- EO- H- p-CH30-Ph- a- 7-NR-CBZ 

n-Bu- HO- H-. p-CE30-Ph- R- 7-NE-CBZ 

1!\3 
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85 117 n-Bu- Et- HO- H- Ph- H- ··7-NH-CBZ 

86 118 Et- n-Bu- HO- B- Ph- H- 7-NE-CBZ 

87 119 Et- n-Bu- HO- H- Ph- E- 7-NHC02-t-
Bu 

88 120 n-Bu- Et- HO- H- Ph- H- 7-NHC02-t-
Bu 

89 121 Et- n-Bu- HO- H- Ph- H- 7-NH2-

90 12~ n-Bu- Et- .r' KO- H- Ph- H- 7-NH2-., 
91 123 Et- n-Bu- :s:q- H- Ph- H- i-n-CsH13-

NH-

92 124 .n-Bu- Et- HO- H- Ph- H- 7-n-C6l£13-
NH-

62 125 Et- n-Bu- HO- H- Ph~· F.- I-, a-
(CH3)3 N+( 
CH2C:F.2~) 3-

93 126 n-Bu- Et- EO- H- p-F..,Ph-- B- 7-NH-CBZ 

94 127 n-Bu- Et- EO- E- p-F-Ph- E- 7-NP.2-

95 128 Et- n-:su- HO- H- p-F-i'h- F. .- 7-NE-C:SZ. __ 

96 129 Et- n-Bu- BO- H- p-F-?h- H- 1-rcz-

97 130 Et- n-au- HO- H- Ph- E- I-, a-
(CE3)3N+ 
C5H120-

98 132 Et- n-Bu- HO- H- Ph- H- 8-phthal-
imidyl-
C5H120-

99 133 Et~--- .... ll-BU- J!9- H- Ph- a- _. _:_ __ ~-n-C10H21-

52 134 Et- n-Bu- HO- H- Ph- a- a- I-
(CzH40)3-

100 136 Et- n-Bu- HO- H- Ph- a- 8- HO-
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49 
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35 
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36 
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40 
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13 8 n-Bu- Et- HO- H- Ph-

90 Et- n-Bu- H- HO-, H-

91 Et- n-Bu- HO- H- m-CH30-Ph-

89 Et- n-Bu- HO- H- p-F-Ph-

66 Et- n-Bu- HO- P.- m-CR30-Ph-

65 Et- n-Bu- H- so- H-

68 Et- n-Bu- EO- H- m-CF3-Ph-

67 Et- n-Bu- E- EO- E- .. 
87 Et.- n-Bu- so- H .- m-P.O-Ph-

86 Et- n-3u- F.0- F.- m-:EO-!'h-

70 Et- n-au- EO- E- p-? .. Ph-

69 Et- n-Bu- H- F.0- E-

88 Et- n-Bu- EO- H- p-?-Ph-

76 Et- n-Bu- EO- H- m-CH30-Ph-

75 Et- n-Bu- H- HO- E-

77 Et- n-:au- H- EO- H-

78 Et- n-Bu- HO- H- p-i"-Ph-

79 Et- n-Bu- a- HO- H-
- -- -····- .. 

80 Et- n-Bu- HO- H- m-CH30-Ph-
I 

72 Et- n-Bu- HO- H- m-E'-Ph-

73 Et- n-Bu- H- HO- H-

71 Et- n-su- a- HO- H-

PCJ'/US!)8!03792 

a-

R­

H-

H-

m-CF.30-Ph-

R-

m-C!'3-Ph-

£-

H-

E-

p-i'-Ph-

R-

H-

m-CR30-?h-

p-F-Ph~ 

a-
m-CH30-Ph-

a-
a-

a-F-J?h-

m-F-Ph-

7-CR3S-

7-C!13S-

7-(N)­
azetidine 

7-C£30-

7-C~30-

7-Cl!30-

7-C£30-

7 .. :0-

7-CE30-

7-C£30-

7-CR30- · 

7-RO-

7-ar-

7-Br-

7-F-

1-r-
7-F-

1-r-

.7-CH30-

7-CH30-

7-CH30-
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38 74 Et- n-su- HO- H- o-r-Ph- H- 7-CH30-

42 81 Et- n-Bu- HO- H- p-F-Ph- H- 7-CH3S-

45 85 Et- n-Bu- HO- H- p-F-Ph- H- "7-CH3-

45 84 Et- n-Bu- H- HO- H- p-F-Ph- 7-CH3-

44 83 . Et- ·n-Bu- HO- H- p-E'-Ph- H- 7-(N)-
morpholine 

43 82 Et- n-Bu- HO- E- p-E'-Ph- H- 7-(N)-
pyr:r:oli-

dine 

64 286 Et-· Et- HO- H- Ph- H- 7-lrd-CBZ 

65. 287 Et- Et- HO- P.- Ph- R- i-Nl!2-

66 288 CH3- C:E3- HO- H .- Ph- a- 7-NH2-

67 289 n• n- HO- E- Ph~ A"'!" 7 .. N:-!2-

C3H7- C3£7-

68 290 n-Bu- n-Bu- HO- :F.- Ph- H- "7-NH2-

69 291 n-su- n-Bu- HO- H- Ph- P.- 7-NK-CBZ 

70 292 n-Bu- n-Bu- HO- E- p-E"-Ph- H- 7-N:E2-

71 293 n-Bu- n-Bu- HO- H- Ph-· H- · 7-PhCS2N-

72 294 n-:au- n-:au- HO- R- Ph-. R- 7- (CE3) 2N-

63 295 Et- n-:au- HO- H- p-I- H- 7-NH2-
(CzH40)3-

Ph-

102 296 Et- n-Bu- HO- R- I-, p- H- 7-NR2-

(CH3)3N+CC2 
H40)3-Ph-
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TABLE 3A 
Bridged Ben:cthiephenes (1101,112,131,135,137,139-141) 

_,NH 

\\ 
0 CPD 1101 (Ex. 59) 

CPD tll2 (EX. 53) 

CPOl131 (Ex. 56) 



--------------------------------······--· ---- ...... _ .. __ _ 

WO 98140375 PCr/US98/03792 

CPD #135 (EX. 55) 

Cl'D 1137 (Ex. 57) 

CPD 1139 (Eic. 58) 
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'°'° 
, . 

~ -po[yethyleneglycol-
3400 MW polyethyleneglyccl bridge 

NH2 

CPD f140 (EX. 51) 

CPO tl.41 (Ex. 50) 
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Examples 104-231 

Using in each instance a method generally 

described in those of Examples ~ to 72 appropriate to 

the substituents to be introduced, including where 

necessary other common synthesis expedients well known 

to the art, compounds are prepared having the 

structures set forth in Table 4. The starting 

materials illustrated in the reaction schemes shown 

~bove are va~ied in accordance with principl_es of 

organic synthesis well known to the art in order to 

introduce the indicated substituents in the 4- and 5-

positions (R1
, R4

, R1
, R1

) and in the indicated position 

on the benzo ring ca•) . 
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TABt.E 4 
A1ternative ccmpounds ll (1302-312, 314-430) 

Ee 
n-111 

' ~ c OH as 

Cpdl as (RX)q 

302 p-F-Ph- 7-(1-aziridine) 

303 p-i'-Ph- 7-EtS-

304 p-F-Ph- 7-CB3S (0)-

305 p-F-Ph- 7-CK3S (0) 2-..... 
306 p-F-Ph- :~ 7-PhS--

307 p-F-Ph- 7-C!i3S-
9-C!!3S-

308 p-F-Ph- 7-CH30-
9-C!!30-

309 p-F-Ph- 7-Et-

310 p-F-Ph- 7-i!?r-

311 p-F-Ph- 7-t-Bu-

312 p-F-Ph- 7- (1-pyrazole) -

314 m-CH30-Ph 7-(1-azetidine) 

31~---- --·--~=~~<?::~-~-.. -·· 7-Jl-az~ridine)_ 

316 m-CH3~Ph- 7-EtS-

317 m-CH30-Ph-. . 7-CH3S(O)-

318 m-CE30-Ph- 7-CH3S(0)2-

319 m-CH30-Ph- 7-PhS-
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320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

331 

332 

333 

--- -··· 
334 

335 

336 

.. 

m-CH30-Ph 

m-CH30-Ph 

m-CH30-Ph 

m-CH30-Ph 

m-CH30-Ph 

p-F-Ph-

p-E'-Ph-

p-F-Ph-

p-F-Ph-

p-E'-Ph-

p-F-Ph-

p-F-Ph-

p-F-Ph-

p-F-Ph..; 

p-F-Ph-

p-F-Ph­

p-F-Ph-

PCT/US98/03792 

7-CH3S-
9-CH3S-

7-CH30-
9-CH30-

7-Et-

7-iPr-

7-t-Bu-

6-CH30-
7-CH30-
8-CH30-

7-(l-azetidine) 
S-CH3-

7-EtS-. 
9-CH3-

7-CK3S (0)-
9-CH3-

7-CH3S(O)z-
9-CP.3-

7-PhS-
9-CH3-

7-CH3S-
9-CH3-

7-CH30-
9-CH3-

7-CH3-
9-CH3-

7-ca30.;-
9-CH30-

7-(l-pyrrole) 

7-(N)-N'-methylpiperazine 
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337 p-F-Ph-

338 p-F-Ph-

339 p-F-Ph-

340 p-F-Ph-

341 p-F-Ph-

342 p-F-Ph-

343 p-F-Ph-

344 m-CH30-Ph-

345 m-CR30-Ph-

346 m-CH30-Ph-

347 m-cHjO-Ph-

348 m-CH30-Ph-

349 m-CR30-Ph-

350 m-C:F.30-Ph.-

351 m-CH30-Ph-

352 m-CH30-Ph-

353 

354 

PCT/US98/03792 

Ph-

7-CH3C (•CB2)-

7-cyclp:r:opyl 

7- (CH3) 2NK -

7-(N)-azetidine 
9-CH3S-

7-(N-py:r::r:olidine) 
S-CH3S-

7-(CH3)2N-
9-CF.3S-

7-(1-pyrazole) 

7-tN>i!.:~methylp~pera~ine 

Ph-

7-CH3C(=CH2)-

7-cycl_oprcpyl 

7-(CH3) 2NH -

7-(N)-azetidine 
9-CH3S-

7-(N-pyrrolidine)-

9-CH3S-

7-(CH3)2N-
9-CH3S-

6-CH30-
7-CK30-
8-CH30-

7-(1-azetidine) 
9-CH3-
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355 m-CH30-Ph- 7-EtS-
9-CH3-

356 m-CH30-Ph- 7-CH3S(O)-
9-CH3-

357 m-CH30-Ph- · 7-CH3S(0)2-
9-CH3-

358 m-CH30-Ph- 7-PhS-
9-CH3-

359 m-CH30-Ph- 7-CH3S-
9-CH3-

360 m-CH30-Ph- 7-CH30-
9-CH3-

361 m-CH30-Ph- 7-CH3-
9-CH3-

362 m-CH30-E?h- 7-CH30- ~ 
9-CH30-

363 thien-2-yl 7-Cl-aziridine) 

364 thien-2-yl 7-EtS-

365 thien-2-yl 7-CH3S(O)-

366 thien-2-yl 7-CH3S(0)2-

367 thien-2-yl 7-PhS-

368 thien-2-yl 7-CH3S-
9-CH3S-

369 thien-2-yl 7-CH30-
9-CH30-
---·-···---

370 thien-~-yl 7-Et-

371 thien-2-yl 7-iPr-

372 thien-2-yl 7-t-Bu-

373 thien-2-yl 7-(1-pyrrole)-

374 thien-2-yl 7-CH30-

~:!>+ 
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375 

37& 

371 

318 

379 

380 

381 

382 

383 . 

384 

385 

386 

387 

388 

389 

390 

391 

392 

393 

394 

395 

thien-2-yl 

thien-2-yl 

thien-2-yl 

s-cl-thien-2-yl 

s-cl-thien-2-yl 

S-Cl-thien-2-yl 

s-cl-thien-2-yl 

s-cl-thien-2-yl 

s-cl-thien-2-yl 

S-Cl-thien-2-yl 

s-cl-thien-2-yl 

5-Cl-thien-2-yl 

s-cl-thien-2-yl 

s-cl-thien-2-yl 

s-cl-thien-2-:!r•l 

S-Cl-thien-2-yl 

5-Cl-thien-2-yl 

tbien-2-yl 

---
thien-2-yl 

thien-2-yl 

thien-2-yl 

7-CH3S­

?-(l-a:etidine) 

7-Me-

PCT/US!lS/03792 

7-(1-azetidine) 

7-(l-aziridine) 

7-EtS-

7-CH3S(O)-

7-CH3S(0)2-

7-PhS-

'1-CH3S-
9-CH3S-

7-CH30-
9-CH30-

7-Et-

7-iPr-

7-t,-:Su-

7-CH30-

7-CK3S-

7-Me 

7-(l-azetid!ne) 
9-CH3-

---.---
7-EtS-
9-CH3-

7-CH3S. (0) -
9-CH3-

7-CH3S(O)z-
9-CH3-
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396 thien-2-yl 7-PhS-
9-CH3-

397. thien-2-yl 7-CH3S-
9-CH3-

398 thien-2-yl 7-CH30-
9-CH3-

399 thien-2-yl 7-CH3-
9-CH3-

400 thien-2-yl 7-CH30-
9-CH30-

401 thien-2-yl 7-(l-pyre.zrole) 

402 thien-2-yl 7-(Nh~'-methylpipe:a:ine 

403 thien-2-yl Ph-

404 thien-2-yl 7-CS:3C (•CH2>.-

405 thien-2-yl 7-cyc:lpcopyl 

406 thien-2-yl 7-(CH3) 2NH -

407 thien-2-yl 7-(N)-azetidine 
9-CH3S-

408 thien-2-yl 7-(N-pyrrolidine) 
9-CB3S-

409 thien-2-yl 7-CCH3)2N-
9-CH3S- . 

. 
411 5-Cl-thien-2-yl 7-(1-pyrazrole) 

4°12'. S-cl-tli!iii'~2-yx------_-7·~ (N}N';.;methylpiperazine · 

413 

414 

415 

416 

s-cl-thien-2-yl .. 
5;.,cl-thien-2-yl 

5-Cl-thien-2-yl 

5-Cl-thien-2-yl 

Ph-. 
7-CH3C(•CH2)-

7-cyclopropy1 

7-(CH3) 2NH -
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417 5-Cl-thien-2-yl i-(N)-azetidine 
9-CB3S-

418 s-cl-thien-2-yl 7-(N-pyrrolidine)-

9-CH3S-

419 s-cl-thien-2-yl 7-(CH3)2N-
9-CH3S-

420 s-cl-thien-2-yl 7-(1-azetidine) 
9-CB3-

421 s-cl-thien-2-yl 7-EtS-
9-CH3-

422 s-cl-thien-2-yl 7-CH3S(O)-
9-CH3-

423 s-cl-thien.:.2-yl ··7-CH3S (0) 2-
9-CH3-

424 S-Cl-thien-2-yl 7-PhS-
9-CH3-

425 s-cl-thien-2-yl 7-CH3S-
9-CH3-

426 s-cl-thien-2-yl 7-CH30-
9-CH3-

427 s-cl-thien-2-yl 7-CH3-
9-CH3-

428 s-cl-thien-2-yl '7-CH30-
9-CH30-

429 thien-2-yl 6-CH30-
1-c~30-

--a-CH30--

430 s-cl-thien-2-yl 6-Clt30-
7-CH30-
8-CH30-
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Examples 232-1394 

Using in each instance a method generally 

described in those of Examples 1 to 72 appropriate to 

the substituents to be introduced, including where 

5 necessary other common synthesis expedients well known 

to the art, compounds are prepared having the 

structures set forth in Table 1. The starting 

materials illustrated in the reaction schemes shown 

above are varied in accordance with principles of 

10 organic synthesis well known to the art in order to 

introduce the indicated substituents in the 4- and 5-

posi tions (R3
, a•, R', R1

) and in the indicated position 

on the benzo ring tR•). 

15 

20 

Example 1395 

Dibutyl 4-fluorobenzene dialdehyde 

Step l; Preparation of dibutyl 4-fluoro benzene 

di aldehyde 
To a stirred solution of 17.5 g (123 mmol) of 2,5-

difluorobenzaldehyde (Aldrich) in 615 mL of DMSO at 

25 ambient temperature was added 6.2 g (135 mmol) of 

lithium sulfide (Aldrich). The dark red solution was 

__ stir.r_e.d at 75 C for 1. 5 hours, or until the ~tartinp-
··--·-····--.. - . - ·-- ·- ..... 

material w~s .completely consumed, and then 34 g (135 

mmol) of dibutyl mesylate aldehyde was added at about 

30 50 c. The reaction mixture was stirred at 75 C for 

three hours or until the reaction was completed. The 

cooled solution was poured into water and extracted 

with ethyl acetate. The combined extracts were washed 

with water several times, dried (MgSO,) and 
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concentrated in vacuo. Silica gel chromatographic 

purification of the crude product gave 23.6 g (59%) of 

fluorobenzene dialdehyde as a yellow oil: lH NMR 

(COCl3) d 0.87 (t, J = 7.05 Hz, GH), 1.0-1.4 (m, SH), 

5 1.5-1.78 (m, 4H), 3.09 (s, 2H), 7.2-7.35 (m, lH), 7.5-

7.6 (m, 2H), 9.43 (s, lH), 10.50 (d, J = 2.62 Hz, lH). 

Step 2; Preparation of dibutyl 4-fluorobenzyl alcohol 

To a solution of 22.6 g (69.8 mmol) of the dialdehyde 

10 obtained from Step l in 650 mL of THF at -60 C was 

added 69.8 mL (69.8 mmol) of DIBAL (1M in THF) via a 

syringe. 
20 hours. 

The reaction mixture was stirred at -40 C for 

To the cooled solution at -40 c was added 

sufficient amount of ethyl acetae to quench the excess 

15 of DIBAL, followed by 3 N HCl. The mixture was 
extracted with ethyl acetate, washed with water, dried 

(Mgso.), and concentrated in vacuo. Silica gel 
chromatographic purification of the crude product gave 

13.5 g (58%) of recovered starting material, and 8.1 g 

20 (36%) of the desired fluorobenzyl alcohol as a 

25 

colorless oil: lH NMR (CDCl3) d 0.88 (t, J = 7.05 Hz, 

6H) I 

lH), 
3.02 
(dd, 

1.0-1.4 (m, SH), 1.5-1.72 (m, 4H), 1.94 (br s, 

3.03 (s, 2H), 4.79 (s, 2H), G.96 (dt, J = 8.46, 

Hz, lH), 7.20 (dd, J = 9.47, 2.82 Hz, lH), 7.42 

J = 8.67, 5.64, lH), 9.40 (s, lH). 

Step .... ~....,3.._: Preparation of dibutyl 4-fluorobenzyl bromide 

To a solution of 8.1 g (25 mmol) of benzyl alcohol 

obtained from Step 2 in 100 mL of OMF at -40 C was 

30 added 47 g (50 mmol) of .bromotriphenyphosphonium 

bromide (Al~rich). The resulting solution was stirred 
-cold for 30 min, then was allowea to warm to· o i::·:·-yo-· 

the mixture was added 10% solution of sodium sulfite 

and ethyl acetate. The extract was.washed a fe~'times 
35 with water, dried (MgS04), and concentrated itiyacuo. 

The mixture was stirred in small amount of ethyl 

acetate/hexane mixture (1:4 ratio) and filtered through 
a pad of silica gel, ·eluting with same solvent mixture. 
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The combined filtrate was concentrated in vacuo to give 
9.5 g (9S%) of the desired product as a colo~less oil: 
lH NMR (CDCl3) d 0.88 (t, J = .7.05 Hz, 6H), 1.0-1.4 (m, 
SH), 1.55-1.78 (m, 4H), 3.11 (s, 2H), 4.67 (s, 2H), 

5 7.02 (dt, J = 8.46, 3.02 Hz, 1H), 7.15 (dd, J = 9.47, 
2.82 Hz, lH), 7.46 (dd, J = 8.67, 5.64, lH), 9.45 (s, 
lH). 

Step 4: Preparation of sulfonyl 4-fluorobenzyl 
10 bromide 

To a solution of 8.5 g (25 mmol) of sulfide obtained 
from Step 3 in 200 mL of CH1Cl2 at 0 Oc was added 15.9 g 
(60 mmol) of mCPBA (64% peracid). The resulting 
solution was stirred cold for 10 min, then was allowed 

15 to stirred ambient temperature for 5 hours. To the 
mixture was added 10% solution of sodium sulfite and 
ethyl acetate. The extract was washed several times 
with saturated Na2co,, dried (MgSO~), and concentrated 
in vacuo to give 10.2 g (98%) of the desired product as 

20 a colorless oil: lH NMR (CDCl3) d 0.91 (t, J = 7.05 Hz, 
6H), 1.03-1.4 Cm, SH), 1.65-1.82 Cm, 2H), l.90-2.05 (m, 
2H), 3.54 (s, 2H), 5.01 (s, 2H), 7.04-7.23 (m, lH)i 
7.30 (dd, J = B.87, 2.42 Hz, lH), 8.03 (dd, J = 8.86, 
5.64, lH), 9.49 (s, lH). 

25 . 
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Example 1396 

Q 
~;o 

H A 
0 OH 

s 
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Generic Scheme X 

CC
F l.LiiS,DMSO,beat os~,R1 

RX-.!.. ----------,.... R"- ·r-R2 
' ~ CHO 2. mesylate aldehyde, heat ~ CHO CHO 

t 
l. BuLi. PMETA 

-40°C, THF' 
2.DMF 

PMETA: 

DMF 

R5 B(OR~. heat 

Pd(Ph3P).,. Na2C03 
EtOH, toluene or DME 

or 

DIBAL. THF 
-40°C 

S~,R1 

Rx~~~ ~R2 
~ CHO 

HO 

---- ·-·----·~-

R5 SnR3, heat 
Pd(Ph3P)• solvent 

base; e.g. KOtBu 

R = H, or short alkyl (Cl -C6) 

Generic Scheme X: The nucleophilic substitution of an 
appropriately substituted 2-fluorobenzaldehyde with 
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lithium sulfide or other nucleophilic sulfide anion in 
polar solvent (such as DMF, DMA, DMSO, etc), followed 
by the addition of dialkyl mesylate aldehyde (X), 

provided a dialkyl benzene dialdehyde Y. DIBAL 
5 reduction of the dialdehyde at low temperature yielded 

benzyl alcohol monoaldehyde z. Conversion of benzyl 
alcohol to benzyl bromide, followed by oxidation of 
sulfide to sulfone yielded the key intermediate w .. 

10 

Preparation of N-propylsulfonic acid 

To a solution of 51 mg (111 µm) Compound X in ethanol 
(400 µl) was added 1,3 propane sultone (19.5 µl, 222 

15 µm). The reaction was stirred in a sealed vial at 55 
0 c for 25 hr. Sample was concentrated under a nitrogen 
stream and purified by reversed phase chromatography 
using acetonitrile/water as eluent (30-45%) and 
afforded the desired material as an off-white solid 

20 (28. 4 mg, 441i) : 1H NMR (CDCLJ) d 0. 82-0. 96 (m, 6H), 

1.11-1.52 (m of m, lOH), 1.58-1.72 (m, lH), 2.08-2.21 
(m, lH), 2.36-2.50 (m, 2H), 2.93 (s, SH), 3.02-3.22 (m 

of m, SH), 3.58-3.76 (m, 2H), 4.15 (s, lH), 5.51 (s, 

lH), 6.45-6.58 (m, lH), 6.92--7.02 (m, lH), 7.35-7.41 
25 (m, lH), 7.41-7.51 (m, 2H), 8.08 (d, J = 8.1 Hz, lH), 

8.12-8.25 (m, lH); MS ES- M-H m/z 579. 

30 ExAmple 1397 
The 7-fluoro, 9-fluoro and 7,9-difluoro analogs· of 

be_n_z_o_t_h_i.epirie compounds of"tlifsrnvent!on-·e:-an:ce· 

reacted with sulfur and nitrogen nucleophiles to give 
• 

the corresponding sulfur and nitrogen substituted 
35 analogs. The following example demonstrates the 

synthesis of these analogs. 

3,3-Di1'utyl-Sa-(4'-fluorcpheny1)-4a-hya.roxy-7-
methyltbio-2,3,4,5-t:etrahyc!roben:zothiepine-1.l.-dioxid.e. 
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A mixture of 0.4 g Of 3,3-dibutyl-7-fluoro-Sa-(4'-

5 fluorophenyl)-4a-hydroxy-2,3,4,5-
tetrahydrobenzothiepine-1,1-dioxide, prepared by 

previously described method, 0.12 g of sodium 

methanethiolate and 20 ml of DMF was stirred at 50 C 

for 3 days. An additional O.l g of sodium 

10 methanethiolate was added to the reaction mixture and 

the mixture was stirred for additional 20 h at 50 C 

then was concentrated in vacuo. The residue was 
triturated with water and extracte wiith ether. The 
ether extract was dried over Mgso4 and concentrated in 

15 vacuo to 0.44 g of an oil. Purification by HPLC (10% 

EtOAc in hexane) gave o·. 26 g of needles, mp 164-165. 5 

\C. 

3,3-Dibutyl-9-dimethylamino-7-fluoro-Sa-(4'-
20 fluoropbenyl)-4a-hydroxy-2,3,4,S-

25 

tetrabydrobenzothiepine-1,1-dioxide and 7,9-

Bis(dimetbylamino)-3,3-dibutyl-Sa-(4'-fluorophenyl)-4a­

hydroxy-2,3,4,S-tetrabydrobenzotbiepine-1,1-dioxide. 
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A solution of 0.105 g of 3,3-dibutyl-7,9-difluoro-
5a-(4'-fluorophenyl)-4a-hydroxy-2,3,4,5-
tetrahydrob~nzothiepine-1,l-dioxide, prepared by the 

S method described previously, in 20 ml of 2 N 
dimethylamine in THF was heated at 160 C in a sealed 

.Parr reactor overnight. The reaction mixture was cooled 
and concentrated in vacuo. The residue was triturated 
with 25 ml of water and extracted with ether. The ether 

10 -' extract was dried over Mgso4 and concentra~ed in vacuo. 

The resdue was purified by HPLC (10\ EtOAc in hexane) 
to give 35 mg of an earlier fraction which was 
identified as 3,3-dibutyl-9-dimethylamino-7-fluoro-Sa­
(4'-fluorophenyl)-4a-hydroxy-2,3,4,5-

15 tetrahydrobenzothiepine-1,1-dioxide, MS (CI) m/e 480 

(M+ +l), and 29 mg of a later fraction which was 
identified as 7,9-bis(dimethylamino)-3,3-dibutyl-5a­
(4'-fluorophenyl)-4a-hydroxy-2,3,4,S­
tetrahydrobenzothiepine-1,1-dioxide, MS (CI) m/e 505 

20 (M+ +l). 

The compounds of this invention can also be 
synthesized using cyclic sulfate (A, below) as the 
reagent as shown in the following scheme. The following 

25 example describes a procedure for using the cyclic 
sulfate as the reagent. 
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KOtBo 

_so_C1_2 __ ~ RX 
o,,,,,o 

B 
0 

1.NaH, diglyme 

MCPBA 

I OH 

J8 
(R1)p 

nibuty1 cyclic aulfites 
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R'XR2 
RuCJ,, NaJO.i r l 

o, ,,,,a 
rf/S\, 

A 

, 
s 

R2 

HO PCC, · 
I C'"C~ 
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5 A solution of 2,2-dibutyl-1,3-propandiol 

(103g, 0.548 mol) and triethylamine (22lg, 2.19 mol) 

in anhydrous methylene chloride (500 ml) and was 

stirred at o degrees c under nitrogen. To the mixture, 

thionyl chloride (97.8 g, 0.82 mol) was added dropwise 

10 and within 5 min the solution turned yellow and then 

turned black when the addition was completed within 

half an hour. The reaction mixture was stirred for 3 

hrs. GC showed that there was no starting material 

left. The mixture was washed with ice water twice then 

15 with brine twice. The organic phase was dried over 

magnesium sulfate and concentrated under vacuum to give 

the cyclic sulfite 128 g (100%) as a black oil. Mass 

spectrum (MS) was consistent with the product. 

20 To a solution of the above compound (127.Sg , 0.54 

mol) in 600 ml acetonitrile and ·soo ml of water cooled 

in an ice bath under nitrogen was added ruthenium(III) 

chloride (1 g) and sodium periodate (233 g, 1.08 mol). 

The reaction was stirred overnight and the color of 

25 the solution turned black. GC showed that there was·no 

starting material left. 'l'he mixture was extracted with 

300 ml of ether and the ether extract was washed three 

. ··-- times .... wi th. brine . ._ ___ Th~ __ Q;-.g~ni~_..Pb.~~J!. wa~ .... dr.;~.~v~;-.. _ 
magnesium sulfate and passed through celite. 'l'he 

30 filtrate was concentrated un?er vacuum and gave. the 

cyclic sulfate 133 g (97.8') as an·oil. Proton, carbon 

NMR and MS were consistent with the product. 

2-[(2-(4'-Fluorobenzyl)-4-

35 metbylpheny1thio)methy1J-2-butylbexanol: 
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5 

I 

F 

Sodium hydride (60% oil dispersion), 0.27 g (6.68 
mmole), was washed with hexane and the hexane wash.was 
decanted. To the washed sodium hydride was added 20 ml 
of 2-methoxyethyl ether (diglyme) and the mixture was 

10 cooled in an ice bath. A solution of 1.55 g (6.68 
mmole) of 2-(4'-fluorobenzyl)-4-methylbenzenethiol in 
10 ml of 2-methoxyethyl ether was added dropwise to the 
reaction mixture in 15 min. A mixture of 2.17 g (8.68 
mmole) of the dibutyl cyclic sulfate in 10 ml of 2-

15 methoxyethyl ether was added once and stirred for 30 
min at O C then at room temperature for l hr under 
nitrogen. GC showed that there was no thiol left. The 
solvent was evaporated and triturated wth water then 
was extracted with ether twice. The water layer was 

20 separated, treated with 20 ml of 10% NaOH then was 

·· ···· 2s--· 

boiled for 30 min and cooled, acidified with GN HCl and 
boiled for 10 min. 'I'he reaction mixture "was cooled"and 
extracted with ether. 'l'he organic layer was washed 

successively with water and brine, dried over magnesium 
·--·sulfate and·- concentrated under vacuum.-.to-give.-2 .... 4 7 g ( 

92.5%) of an oil. Proton NMR , 13c NMR and MS were 
consistent with the product. 

2-[(2•(4'-FluorobenzylJ-4-
30 methylphenylthio)methylJ-2-butylhezanal: 
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I 
F 

To a solution of ~he above product (2 ~ , 4.9 
mmol) in 40 ml methylene chloride cooled in an ice bath 

S under nitrogen was added pyridinium chlorochromate 
(2.18 g, 9.9 mmol) at once. The reaction was stirred · 
with 3 hrs and filtered through a bed of silica gel. 
The filtrate was concentrated under vacuum to give 1.39 

g (70%) of an oil. Proton, carbon NMR and MS were 
10 consistent with the product. 

-l:S-- -

2-[(2-(4'-Fluorobenzyl)-4-
methylphenylsulfo:nyl)methylJ-2-butylhexanal 

To a·solution of the above product (0.44 g ,1.1 
mmole) in 20 ml methylene chloride solution cooled in 

20 an ice bath under nitrogen was added 70% m­
chloroperbenzoic acid (0.54 g, 2.2 nunol) at once. The 
reaction mixture was stirred for 18 hrs and filtered. 

;l.~t\ 
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'l'he filtrate was washed successively with 10• NaOH 

(3X), water and brine, dried over magnesium sulfate and 

concentrated under vacum to give 0.42 g (90%) of an 

oil. Proton, carbon NMR and MS were consistent with 

5 the product. 

10 

3,3-Dibutyl-7~methyl-Sa-(4'-fluorcphenyl)-4a­

hyd.roxy-2,3,4,5-tetrahydrobenzothiepine-1,1-dioxi4e: 

A mixture of 0.37 g (0.85 mmol) of the above 

product in 30 ml of anhydrous THF was stirred at 0 tc. 
Then potassium t-butoxide (102 mg, 0.85 mmol) was 

15 added. After 3 hrs, TLC showed that there was a product 

and some starting material left. The crude reaction 

mixture was acidified with 10% HCl and extracted with 

ether. The ether extract was washed successively with 

water and brine, dried with Mgso4 and concentrated 

20 under vacuum. The residue was purified by, HPLC (10' 

EtOAc-Hexane). 'l'he first fraction was 0.1 g of starting 

material as an oil and the second fraction was a white 

solid, 0.27 g (75%). Proton NMR and carbon NMR were 

consistent ... wi th-.the ... desired pr.oduct. .Mass ___ spec::.t.~ .. (CI). 

25 also confirmed the product, m/e 433 (~ 1). 
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Example 1398 

Step 1 

NOa 

C1.H10ClNO• fw=291. 69 

In an inert atmosphere, weigh out 68.3 gms 

phosphorus pentachloride (0.32Bmole Aldrich 15,777-5) 
into a 2-necked 500ml round bottom flask. Fit flask 

10 with a N, inlet adapter and suba seal. Remove· from 
inert atmosphere and begin N2 purge. Add SOmls 
anhydrous chlorobenzene (Aldrich 28,451-3) to the PCl1 

via syringe and begin stirring with magnetic stir bar. 

15 Weigh out 60 _gms 2-chloro-5-nitrobenzoic acid 
(0.298 mole Aldrich 12,511-3). Slowly add to·the 
chlorobenzene solution while under N, purge. Stir at 

room temperature overnight. After stirring at room 
temperature for -20hrs, .place in oil bath and heat at 

20 SOC for lhr. Remove chlorobenzene by'high vacuum. Wash 
residue with a~ous hexane. Dry acid chloride 
wt=61.95gms. Store in inert and dry atmosphere.· 

In inert atmosphere, dissolve acid chloride with 
105mls anhydrous anisole (0.97 mole Aldrich 29,629-5) • 

.. 5..... . .Rl.o.c;~_.solution inJL._2-necked._SO..OmL. round- bottom flask.-----

Weigh out 45.lgms aluminum chloride (0.34 moles • 
Aldrich 29,471-3) and place in a solid addition funnel. 
Fit reaction flask with addition ~unnel and a N2 inlet 

30 adapter. Remove from inert atmosphere. Chill reaction 
solution with ice bath and begin N2 purge. Slowly add 
AlCl, to chilled solution. After addition is complete, 
allow to warm to room temperature. Stir overnight • 

AS'\ 
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Quench reaction by pouring into a solution of 300 
mls lN HCl and ice. Stir 15 min. Extract twice with 
ether. Combine organic layers and extract twice with 
2\ NaOH, then twice with deionized HaO· Dry with MgSO,, 

S filter and rotovap to dryness. Remove anisole by high 
vacuum. Crystalize product from 90% ethanol 10% ethyl 
acetate. Dry on vacuum line. Wt=3S.2gms. Yield 41%. 
Obtain NMR and mass spec (m/z=292). 

10 Step 2 
Cl 

fw=277.71 

Dissolve 38.lOgms (0.131 moles) of the 
15 benzophenone from step 1 in 250mls anhydrous methylene 

chloride. Place in a 3 liter flask fitted with N2 

inlet, addition funnel and stopper. Stir with magnetic 
stir bar. Chill solution with ice bath. 

Prepare a solution of 39.32 gms trifluoromethane 
20 sulfonic ·acid (0.262 mole Aldrich 15,853-4) and 170 

mls anhydrous methylene chloride. Place in addition 
funnel and add dropwise to chilled sol.ut:.icm .under Ni· 
Stir 5 minutes after addition is complete. 

Prepare a solution of 22.85 gms triethyl silane 
25 (0.197mole Aldrich 23,019-7) and 17Cmls anhydrous 

··m-et:nylene-·-clllori:de-:-·--p1ace ·in.aaaition funner-and add 
dropwise to chilled solu~ion under N2 • Stir S minutes 
after addition is complete. 

Prepare a second solution of 39.32 gms . . 
30 trifluoromethane sulfonic acid and 170mls anhydrous 

methylene chloride. Place in addition funnel and add 
dropwise to chilled solution under N2 • Stir 5 minutes 
after addition is complete •. 
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Prepare a second solution of 22.85 gms triethyl 
silane and l70mls anhydrous methylene chloride. Place 
in addition funnel and add dropwise to chilled solution 
under N2 • After all additions are made allow to slowly 

S warm to room temperature overnight. Stir under Na 

overnight. 
Prepare 1300 mls saturated NaHC01 in a 4 liter 

beaker. Chill with ice bath. While stirring 
vigorously, slowly add reaction mixture. Stir at 

10 chilled temperature for 30 min. Pour into a separatory 
funnel and allow separation. Remove organic layer and 
extract aqueous layer 2 times with methylene chloride. 
Dry organic layers with MgSO,. Crystallize from 

ethanol. Dry on vacuum line. Dry wt=28.8gms. Confirm 
15 by NMR and mass spec (m/z=278). 

20 

Step 3 

NOa 

c 21H1iNo.s fw=443 • 61 

Dissolve 10.12 gms (0.036 moles) of product 2 with 
200 mls anhydrous DMSO. Place in a 500 ml round bottom 
f~~~-k with magnetic stir bar. Fit flask with water 

··-··- .. -- ·-· . 
25 condenser, N2 inlet~ ·and stopper~ Add 1.84 gms Li2S 

(0.040 mol~s Aldrich 21;324-1). Place flask in oil 
bath and heat at 7S0c under Na overnight then cool to 
room' temperature. 

Weigh out 10.59 gms dibutyl mesylate (0.040 
30 moles). Dissolve with anhydrous DMSO and add to 

reaction solution. Purge well with N3 , heat overnight 
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at so'c. 
Cool to room temperature. Prepare 500 mls of s• 

acetic acid in a 2 liter beaker. While stirring, 
slowly add reaction mixture. Stir 30 min. Extract 

S with ether 3 times. Combine organic layers and extract 
with water and sat'd NaCl. Dry organic layer with 
MgSO,, filter and rotovap to dryness. Dry oil on vacuum 
line. Obtain pure product by column chromatography 
using 95% hexane and s• ethyl acetate as the mobile 

10 phase. Dry wt=7 .8 gms. Obtain NMR and mas.s spec 
(m/z=444). 

15 Step 4 

Dissolve 9.33 gms (0.021 moles) of product 3 with 
20 120 mls anhydrous methylene chloride. Place in a 250 

ml round bottom flask with magnetic stir'bar. Fit 
flask with N1 inlet and stopper. Chill solution with 
ice bath un~~r ~1 _ _purge. Slowly add 11. 54 gms 3-
chloroperbenzoic a~id .. (.o ~ o43s m~l~s.' Fiuka-·25800, 

25 -65\). After addition is complete warm to room . 
temperature and monitor reaction by TLC. Reac~~on goes 
quickly to the sulphoxide intermediate but taxes 8 hrs .... 
to convert to the sulphone. Chill solution ov.er night 
in freezer. Filter solid from reaction, extract 

30 filtrate with 10115 KaC03 • Extrae·t aqueous layer twice 
with methylene choride. Combine organic layers and dry 
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with MgSO,. Filter and rotovap to dryness. Obtain 
pure product by crystallizing from ethanol or isolating 
by column chromatography. Obtain NMR and mass spec 
(m/z=476). 

Step 5 
0 

fw=473.68 

Reaction is done in a 300 ml stainless steel Parr 
stirred mini reactor. Place 9. 6~ gms ( O. 02·04 moles) of 
product 4 in reactor base. Add 160 mls ethanol. Fo.r 

safety reasons next two compounds are added in.a Na 

15 atmosphere glove bag. In glove bag, add 15.3 mls 
formaldehyde (0.204 moles, Aldrich 25,254-9, about 37 
wt% in water) and 1.45 gms 10\ Pd/Carbon (Aldrich 
20,569-9). Seal reactor before removing from glove 
bag. Purge reactor three times with Hz. Heat: to 5~·c 

20 under Ha· Run reaction at 200 psig Hz• ss•c:, and a stir 
rate of 250 rpm. Run overnight under these conditions. 

Cool reactor and vent Ha. Purge with N,. Check 
progress. of run by TLC. Reaction is a mixture of 
desired product and intepnediate. ·Filter reaction 

25 mixture over a bed of eelite washing well with ether. 
Rotovap and redissolve with ether.. Extract with water. 

Dry organic layer with MgSO,, filter and rotovap to 
dryness. Dry on vacuum line. 

Charge reactor again with same amounts, seal 
30 reactor and run overnight under same conditions. 
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After second run all of the material has been converted 
to the desired product. Cool and vent Hz pressure. 
Purge with N2 • Filter over a bed of celite, washing 
well with ether. Rotovap to dryness. Dissolve with 

5 ether and extract with water. Dry organic layer with 
MgSO,, filter and rotovap to dryness. Dry on vacuum 
line. Obtain NMR and mass spec {m/z=474). 

Step 6 

10 
fw=473.68 

Dissolve 8.97 gins (0.0189 mole) of product 5 with 
15 135 mls anhydrous THF. ~lace in a 250 ml round bottom 

flask with magnetic stir bar. Fit flask with N2 inlet 
and stopper. Chill solution with ice/salt bath under 
N2 purge. Slowly add 2.55 gms potassium t-butoxide 
(0.227 mole Aldrich 15#667-1). After addition is 

20 complete, continue to stir at -1o•c monitoring by TLC. 
Once reaction is.complete, quench by adding 135 mls 

10\ HCl stirring 10 min. Extract three times with 
ether. Dry organlc layer with MgSO,, filter and 
rotovap to.dryness. Crystallize from ether. Obtain 

25 NMR and mass spec (m/z=474). 

Step 7 
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~ 
~OH 

fw=459.65 

Dissolve 4.67 gms (0.01 moles) of product 6 with 
100.mls anhydrous chloroform. Place in a 250 ml round 
bottom flask with magnetic stir bar. Fit flask with N2 

inlet adapter and suba seal. Chill solution with dry 
ice I acetone bath under a N2 purge. Slowly add, via 

10 syringe, 2.84 mls boron tribromide (0.03 moles Aldrich 
20,220-7). Stir at cold temperature for 15 min after 
addition then allow to warm to room temperature. 
Monitor reaction progress by TLC. Reaction is usually 
complete in 3 hrs. 

15 Chill solution with ice bath. Quench with 100 mls 
10'5 K;CO, while stirring rapidly. Stir 10 min. then 
transfer to sep funnel and allow separation. Remove 
aqueous layer. Extract organic layer once with 10\ 
HCl, once HzO, and once with saturated NaCl solution. 

20 Dry organic layer with MgSO,, filter and rotovap to 
dryness. Crystallize product from ether. Obtain NMR 
and mass spec (m/z=460). 

Step 8 
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Weigh 0.38 gms NaH (9.57 mmoles Aldrich 19,923-0 
5 60t disp. in mineral oil) in a 250 ml round bottom 

flask with magnetic stir bar. Fit flask with N2 inlet 
and stopper. Chill NaH with ice bath and begin N2 

purge. 

Dissolve 4.0 gms (8.7 mmoles) of product 7 with 60 
10 mls anhydrous DMF. Add to the cold NaH. Stir at cold 

temperature for 30 min. Add l.33 gms K2CO:s (9.57 mmoles 
Fisher P-208). 

Dissolve 16.1 gms l,2-bis-(2-iodoethoxy)ethane 
(43.5 mmoles Aldrich 33,343-3) with 60 mls anhydrous 

15 DMF. Add to cold reaction mixture. Warm to room 
temperature then heat to 4011C overnight under N2 • 

· Cleanup by diluting with ether and extracting 
sequentially with 5% NaOH, H20, and saturated NaCl. 
Dry organic layer with MgSO,, filter and dry. Obtain 

20 pure product by column chromatography using 7St hexane 

25t ethyl acetate as the mobile phase. Obtain NMR"and 
mass spec (m/z=702). 

25 
Step 9 
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fw=802.90 

Dissolve 1.0 gms (l.43 mmoles) of product 8 with 
S 10 mls anhydrous acetonitrile. Place in a 3 ounce 

Fischer-Porter pressure reaction vessel with magnetic 
stir bar. Add 2.9 gms triethyl amine (28.6 mmoles 
Aldrich 23,962-3) dissolved in 10 mls anhydrous 
acetonitrile. Purge well with N3 then close system . 

10 Heat at 45°C. Monitor reaction by TLC. Reaction is 
usually complete in 48 hrs. 

Perform cleanup by removing acetonitrile under 
vacuum. Redissolve with anhydrous chloroform and 

15 precipitate quaternary ammonium salt with ether. 

20 

Repeat several times. Dry to obtain crystailine 
product. Obtain NMR and mass spec (m/z=675). 
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Example 1399 

Step l. Preparation of 1 

~. 
5 To a solution of 144 g of KOH (2560 mmol) in 1.1 L of 

DMSO was added 120 g of 2-bromobenzyl alcohol (641 
mmol) slowly via addition funnel. Then was added 182 g 

of methyliodide (80 mL, 1282 mmol) via addition funnel. 
Stirred at ambient temperature for fifteen minutes. 

10 Poured reaction contents into 1.0 L of water and 
extracted three times with ethyl acetate. The organic 
layer was dried over MgSO, and concentrated in vacuo. 
Purified by silica-gel chromatography through a 200 mL 

plug using hexanes (lOOt) as elutant yielded iOJ.2 g 

15 (80\) of 1 as a clear colorless liquid. 'H NMR (CDCli> d 
3.39 (s, 3H), 4.42 (s, 2H), 7.18-7.27 (m, 2H), 7.12 (d, 
J = 7.45, lH), 7.50 (s, 1H) • 

20 

. Step 2. Preparation of 2 

To a cooled (-78 •c) solution of 95 g (472 mmol) of 1 
in 1.s L THF was added 240 mL of 2.5 M n-butyl lithium 
(576 mmol). The mixture wa~ st~rred for one hour, and 

25 then to it was added 180 g of zinc .iodide (566 mmol) 
dissolved in 500 ml THF.· The mixture was stirred 

• 
thirty minutes, allowed to warm to S C, cooled to -10 
•c and to it was added 6 g of Pd(PPha>, (5.2 mmol) and 
125 g 2,5-difluorobenzoyl chloride (708 mmol). The 

30 mixture was stirred at ambient temperature for 18 
hoursand then cooled to 10 •c, quenched with water, 
partitioned between ethyl acetate and water, and washed 
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organic layer with lN HCL and with lN NaOH. The 
organic layer was dried over MgS04 and concentrated in 
vasuo. Purification by silica gel chromatography 
(Waters Prep-500) using St ethyl acetate/hexanes as 

5 elutant gave 53.6 g (43 %) of 2 as an orange oil. lH 

NMR (CDCl,) d 3.40 (s, 3H), 4.51 (s, 2H), 7.12-7.26 (m, 

3H), 7.47 (t, J = 7.50, lH), 7.57 (d, J = 7.45, lH), 
7.73 (d, J = 7.45, lH), 7.80 (s, lH). 

10 Step 3. Preparation of 3 

CH3 

A solution of 53 g (202.3 mmol) of 2 and 11.2 g Li2S 
(242.S mmol) in 250 mL DMF was heated to 100 •c for 18 
hours. The reaction was cooled (0 °C) and 60.7 g of x· 

15 (the cyclic sulfate compound of example 1397) (242.8 
mmol) in 50 mL DMF was added. Stirred at ambient 
temperature for 18 hours then condensed in vacuo. 
Added l L water to organic residue and extracted twice 
with diethyl ether. Aqueous layer acidified (pH l} and 

20 refluxed 2 days. Cooled to ambient temperature and 
extracted with methylene chloride, dried organic layer 
over MgSO, and condensed in yacuo. Purification by 

silica gel chromatography (Waters Prep-500) using 10' 
ethyl acetate I hexanes as elutant gave 42.9 g (48"\) 

25 of 3 as a yellow oil. 1H NMR (COCl:1> d 0.86 (t, J = 7 .25 
Hz, 6H), 1.10 - 1.26 (m, l2H), 2.83 (s, 2HJ, 3.32 (s, 
2H)·, 3.40 (S; 3H), 4.~8 (s, 3H)., 7.02 (dd, J =: 8.26 Hz 

and 2.82 Hz, lH), 7.16 (dt, J = 8.19 Hz and 2.82 Hz, 
lH), 7.45 (t, J = 7.65 Hz, lH), 7.56-7.61 (m, 2H), 7.69 

30 (d, J = 7.85 Hz, 1HJ, 7.74 (s, lH). 

Step 4. Preparation of 4 
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To a cooled (-40 •c) solution of 42.9 g (96.2 mmol) of 
3 in 200 mL of methylene chloride was added 21.6 g 

trifluoromethane sulfonic acid (12.8 mL, 144 mmol) 
S followed by the addition of 22.4 g triethyl silane 

(30.7 mL, 192.4 mmol). Stirred at -20 •c for two hours, 
quenched with water and warmed to ambient temperature. 
Partitioned between methylene chloride and water, 

dried the organic layer over Mgso. and condensed in 
10 yacuo. Purification by silica gel chromatography 

(Waters Prep-500) using 10% ethyl acetate/ hexanes as 
elutant gave 24.2 g. (60\)of 4 as a oil. 1H NMR (CDCl,) d 

0.89 (t, J = 7.05 Hz, 6H), 1.17 - 1.40 (m, 12H), 1.46 
(t, J = 5.84 Hz, lH), 2.81 (s, 2H), 3.38 (s, 3H), 3.43 

15 (d, J = 5.23 Hz, 2H), 4.16 (s, 2H), 4.42 (s, 2H), 6.80 
(d, J = 9.67 Hz, lH), 6.90 (t, J = 8.46 Hz, lH), 7.09 
(d, J = 7.45 Hz, lH), 7.15 ~ 7.21 (m, 2H), 7.25 - 7.32 
(m, 2H) , 7 • 42 (m. lH) • 

20 Step S. Preparation of s 
s--...J?._u 

"' rsu 
A CHO 

To a cooied (15-18 °C) solution of 24.2 g (55.8 mmol) 
of 4 in 100 mL DMSO was added 31.2 g sulfur trioxide 
pyridine complex (195 mmol). Stirred at ambient 

25 temp~rature for thirty minutes. Poured into cold water 
and extracted three times with ethyl acetate. Washed 
organics with 5% HCl (300 mLJ and then with brine (300 
mL), dired organics over MgS01 and condensed in yacuo 
to give 23.1 g (96 %) of 5 as a light brown oil. 1H NMR 
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(CDCl,) d 0.87 (t, J = 7.05 Hz, 6H), 1.01 - 1.32 (m, 
SH), 1.53 - 1.65 (m, 4H), 2.98 (s, 2H}, 3.38 (s, 3H), 
4.15 (s, 2H), 4.43 (s, 2H), 6.81 (dd, J = 9.66 Hz and 
2.82 Hz, lH), 6.91 (t, J = 8.62 Hz, lH), 7.07 (d, J = 

5 7.46 Hz, lH), 7.14 (s, lH), 7.19 (d, J = 7.65 Hz, lH), 
7.26 - 7.32 (m, lH), 7.42 (dd, J = 8.66 Hz and 5.64 Hz, 

lH), 9.40 (s, lH). 

10 Step 6. Preparation of 6 

"h~u reu 
CHO 

H3 

To a cooled (0 °C) solution of 23.1 g (53.6 mmol) 9£ S 
in 200 mL methylene chloride was added 28.6 g meta 
cholorperoxy-benzoic acid (112.6 mmolJ. Stirred at 

15 ambient temperature for 24 hours. Quenched with 100 mL 

10\ Na2so>, partitioned between water and methylene 
chloride. Dried organic layer over MgSO, and condensed 
in vacuo to give 24.S g (98%} of 6 as a light yellow 
oil. 1H NMR (COCl,) d 0.86 - 1.29 (m, 14H), 1.58 - 1.63 

20 (m, 2H), 1.82 - l.91 (m, 2H), 3.13 (s, 2H), 3.39 (s, 

3H), 4.44 (s, 2H), 4.50 (s, 2H), 6.93 (d, J = 9.01 Hz, 
lH), 7.10 - 7.33 (.m, SR), 8.05 (s, lH), 9.38 (s, lH) • 

25 

• 

Step 7. Preparartion of 7 

C\~Bu 
CHO 

MaaN 

OCHa 

To a solution of 24.5 g (52.9 mmol) of 6 in 20 mL of 
THF contained in a stainless steel reaction vessel was 
added 100 mL of a 2.0 M solution of dimethyl amine and 
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20 mL of neat dimethyl amine. The vessel was sealed 
and heated to 110 •c for 16 hours. '!'he reaction vessel 
was cooled to ambient temperature and the contents 
concentrated in yacuo. Purification by silica gel 

S chromatography (Waters Prep-500) using 15 % ethyl 
acetate/hexanes gave 21.8 g (84 %) of 7 as a clear 
colorless oil. 1H NMR (CDClJ) d 0.85 (t, J = 7.25 Hz, 
6H), 0.93 - 1.29 (m, SH), 1.49 - 1.59 (m, 2H), 1.70 -
l.80 (m, 2H), 2.98 (s, SH), 3.37 (s, 3H), 4.41 (s, 2H), 

10 

15 

4.44 

2.61 
7.28 

9.36 

(s, 

Hz, 
(t, 

(s, 

2H), 6.42 (s, lH), 6.58 (dd, J = 9.0 Hz and 
lH), 7.13 (d, J = 7.45 Hz, lH), 7.21 (s, lH), 
J = 7.85 Hz, lH), 7.82 (d, J = 9.06 Hz, lH), 
lH). 

Step 8. Preparation of 8 

o. fi' 

0]
8
\<eu 

Bu 
MetN • '~ 

t OH 

~Ha 
A solution of 21.8 g (44.8 mmol) of 7 in 600 mL of THF 
was cooled to 0 •c. 58.2 mL of a 1 M solution of 

20 potassium 
t-butoxide was added slowly, maintaining the 
temperature at <5 •c. Stirred for 30 minutes, then 
quenched with 50 mL of saturated ammonium chloride. 
The organic layer was partitioned between ethyl acetate 

25 and water, dried over MgS04 and concentrated in yacuo. 
Purific.ation by ·recrystalization from. !'-10\ ethyl 
acetate/hexanes gave 15.1 g of 8 as a white solid. The 
mother liq\ior was purified by silica gel chromatography 
(Waters_Prep-500) using 30\ ethyl ~cetate/hexanes as 

30 the elutant to give 3.0 g of 8 as a white solid. MS 

CFABLi•) m/e 494.6. HRMS (E~") calculated for M+H 
487.2756. Found 487.2746. 
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Preparation of 9 

o. fi' 

~"6\<eu 
~Bu 

Merl'f • ., 
! OH 

0-~ 

PCT/US98/03792 

A solution of 2.0 g (4.1 mmol) of 8 in 20 mL of 
methylene chloride was cooled to -60 •c. 4.1 mL of a 

5 lM solution of boron tribromide was added. Stirred at 
ambient temperature for thirty minutes. Cooled 
reaction to -10 •c and quenched with 50.mL. of water. 
The organi~ layer was partitioned between methylene 
chloride and water, dried over MgS04 and concentrated 

10 in vacuo. Purification by recrystalization from 50' 
ethyl acetate/methylene chloride gave l.95 g (S9%) of 9 
as a white solid. MS (FABfC) m/e 537. HRMS (FAB) 
calculated for M 536.1834. Found 536.1822. 

15 Step 10. Preparation of 10 

o.fi' 
8

\ Bu 
Bu 

Merl'f • '-
! OH 

~.er· 
+ 

A solution of 1.09 g (2.0 mmol) of 9 and 4.9 g (62 · 
mmol) of pyridine in 30 mL of acetcnitrile was stirred 
at ambient temperature for 18 hours. The reaction was 

·20 ·-.. concentrated in yacuo. Purification by ..... ________ _ 

25 

recrystallization from methanol/ diethyl ether gave 
1.19 g (96\) of 10 as an'off white solid. MS (PAB.) 

• 
m/e 535.5. 
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Example 1398 

Step l. Preparation of 2 

C\~au 
s reu 

CHO 

NO a 
s To a solution of 6.0 g of dibutyl 4-fluorobt!nzene 

dialdehyde of Example 1395 (14.3 mmol) in 72 mt, of 
toluene and 54 mL of ethanol was added 4.7 g 3-
nitrobenzeneboronic acid (28.6 mmol), O.B g of tetrakis 
(triphenylphosphine) palladium(O) (0.7 mmol) and 45 mL 

10 of a 2 M solution of sodium carbonate in water. This 
heterogeneous mixture was refluxed for three hours, 
then cooled to ambient temperature and partitioned 
between ethyl acetate and water. The organic layer was 
dried over MgSO, and concentrated in yacuo. 

15 Purification by silica gel chromatography (Waters Prep-
2000) using ethyl acetate/hexanes (25/75) gave 4~8 g 
(73%) of the title compound as a yellow solid. ~ NMR 
(CDCl,) d 0.88 (t, J = 7.45 Hz, 6H), 0.99-1.38 (m, SH), 
1.62-1.75 (m, 2H), 1.ss-2.00 (m, 2H), 3.20 (s, 2H), 

20 4.59 (s, 2H), 6.93 (dd, J = 10.S and 2.4 Hz, lH), 7.15 
(dt, J = 8.4 and 2.85 Hz, lH), 7.46-7.59 (m, 2H), 8.05-
8.16 (m, 3H), 9.40 (s, lHJ. 
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Step 3. Preparation of 3 

S A solution of 4.8 g (10.4 mmol) of 2 in 500 mL THF was 
cooled to O •c in an ice bath. 20 mL of· a 1 M solution 
of potassium t-butoxide was added slowly, maintaining 
the temperature at <5 •c. Stirring was continued for 
30 minutes, then the reaction was quenched with 100 mL 

10 of saturated ammonium chloride. The mixture was 
partitioned between ethyl acetate and water; the 
organic layer was washed with brine, then dried (MgSO,) 
and concentrated in vacuo. Purification by silica gel 
chromatography through a 100 ml plug using CHiC11 as 

15 eluent yielded 4 .3 g (90%) of 3 as a pale yellow foam. 
1H NMR (CDCl,) d 0.93 (t, J = 7 .25 Hz, 6H)_, 1.00-1.55 · 
(m, SH), 1.59-1.74 (m, 3H), 2.15-2.95 (m, lH), 3.16 

(qAB, JAB= 15.0 Hz, 4V = 33.2 Hz, 2H), 4.17 (d, J = 
6.0 Hz, lH), S.67 (s, lH), 6.34 (dd, J=9.6 and 3.0 Hz, 

20 lH), 7.08 (dt, J = 8.5 and 2.9 Hz,· lH), 7.64 (t, J = 
8.1 Hz, lH), 7.81 (d, J = 8.7 Hz, lH), 8.13 (dd, J = 
9.9 and 3.6 Hz, lH), 8.23-8.30 (m, 1H), 8.44 (s, lH). 

25 

MS(FABH+) m/e (relative intensity) 464.S (100), 446.6 
(65). HRMS calculated for M+H 464.1907. Found 

... 464-.1905-. ----
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Step 4. Preparation of ' 

To a cooled (0 •c) solution of 4.3 g (9.3 mmol) of 
3 in 30 ml THF contained in a stainless steel reaction 
vessel was added 8.2 g dimethyl amine (182 :mmol). The 
vessel was sealed and heated to 110 •c for 16 hours. 
The reaction vessel was cooled to ambient temperature 

10 and the contents concentrated in vacuo. Purification 

by silica gel chromatography (Waters Prep-2000) using 
an ethyl acetate/hexanes gradient (10-40' ethyl 
acetate) gave 4.0 g (88%) of 4 as a yellow solid. 1H 
NMR (CDCli> d o.so-0.95 (m, 6H), 0.96-1.53 (m, SH), 

15 1.60-1.69 (m, 3H), 2.11-2.28 (m, lH), 2.79 (s, 6H), 
3.09 (qAB, JAB= 15.0 Hz, DV= 45.6 Hz, 2H), 4.90 (d, J 

= 9.0 Hz, lH), 5.65 (s, lH), 5.75 (d, J = 2.1 Hz, lH), 

6.52 (dd, J = 9.6 and 2.7 Hz, lH), 7.59 (t, J = 8.4 Hz, 
lH), 7.85 (d, J = 7.80 Hz, lH), 7.89 (d, J = 9.0 Hz, 

20 lH), 8.20 (dd, J = 8.4 and 1.2 Hz, lH), 8.43 (s, 1H). 

25 

MS(F.ABli+) m/e (relative intensity) 489.6 (100), 471.S 
(25). HRMS calculated for M+H 489.2423 .. Found 
489.2456. 
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W Bu 

Bu 
Meaff 

! OH 
~ 
~NH2 

PCT/US98/03792· 

To a suspension of 1.0 g (2.1 mmol) of 4 in 100 ml 
ethanol in a stainless steel Parr reactor was added 1 g 
10% palladium on carbon. The reaction vessel was 
sealed, purged twice with H1 , then charged with H2 (100 

10 psi) and heated to 45 •c fqr six hours. The reaction 
vessel was cooled to ambient temperature and the 
contents filtered to remove the catalyst. The filtrate 
was concentrated in yacuo to give 0 .9 g (96%} _of S. 1H 
NMR (CDCl,) d 0.80-0.98 (m, 6H), l.00-1.52 (m, 10H}, 

15 1.52-1.69 (m, lH), 2.15-2.29 (m, lH), 2.83 (s, 6H), 
3.07 (qAB, JAB= 15.1 Hz, DV = 44.2 Hz, 2H), 3.70 (s,_ 

2H), 4~14 (s, lH), 5.43 (s, lH), 6.09 (d, J = 2.4 Hz, 
lH), 6.52 (dd, J = 12.2 and 2.6 Hz, lH), 6.65 (dd, J = 
7.8 and 1.8 Hz, lH), 6.83 (s, lH), 6.93 (d, J = 7.50 

20 Hz, lH), 7.19 (t, J = 7.6 Hz, lH), 7.89 (d, J = 8.9 Hz, 

lH). MS(FABH+) m/e (relative intensity) 459.7 (100). 
HRMS calculated for M+H 459.2681. Found 459.2670. 



W098/40375 
PCT/US98/03792 

Step 6. Preparation of 6 

To a solution of 914 mg (2.0 mmol) of 5 in SO ml THF 

was added 800 mg (4.0 mmol) 5-bromovaleroyl chloride. 

5 Next was added 4 g (39.6 mmol) TEA. The reaction was 

stirred 10 minutes, then partitioned between ethyl 

acetate and brine. The organic layer was dried 

(MgSO,) and concentrated in yacuo. Purification by 

silica gel chromatography through a 70 ml MPLC column 

10 using a gradient of ethyl acetate(20-50%) in hexane as 

eluent yielded 0.9 g (73') of 6 as a pale yellow oil. 
1H NMR (CDC11 ) d 0.84-0.95 (m, 6H), 1.02-1.53 (m, lOH), 

1.53-1.68 (m, lH), 1.80-2.00 (m, 4H), 2.12-2.26 (m, 

4H), 2.38 (t, J = 6.9 Hz, 2H), 2.BO (s, 6H), 3.07 (qAB, 

15 JAB = 15.6 Hz, DV = 40.4 Hz·, 2H), 3.43 (t, J = 6.9 Hz, 

2H), 4.10 (s, lH), 5.51 (s, lH), 5.95 (d, J = 2.4 Hz, 

lH), 6.51 (dd, J = 9.3 and 2.7 Hz, lH), 7.28 (s, lH), 

7.32-7.41 (m, 2H), 7.78 (d, J = 8.1 Hz, lH), 7.90 (d, J 

= 9.0 Hz, lH). 

20 

25 

Step 7. Preparation of 7 

To a solution of 0.9 g (1.45 mmol) of 6 in 25 ml 

acetonitriie add 18 g (178 mmol) TEA. Heat at 55 •c 
for 16 hours. 'l'he reaction mixtur~ was cooled'to 

ambient temperature and concentrated in yacuo~ : 

30 Purification by reverse-phase silica gel chromatography 

(Waters Delta Prep 3000) using an acetonitrile /water 

gradient containing 0.05' TFA (20-65t acetonitrile) 
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gave O. 8 g (731U of ? as a white foam. 1ii NMR (CDCli> d 

0.80-0.96 Cm, 6H), 0.99-1.54 Cm, l9H), 1.59-1.84 {m, 
3H), 2.09-2.24 Cm, lH), 2.45-2.58 (m, 2H), 2.81 (s, 
6H), 3.09 (qAB, JAB= 15.6 Hz, DV = 18.S Hz, 2H), 3.13-

5 3.31 (m, SH), 4.16 (s, lH), S.44 (s, lH), 6.08 (d, J = 
1.8 Hz, lH), 6.57 (dd, J = 9.3 and 2.7 Hz, lH), 7.24 
(t, J = 7.5 Hz, lHJ, 7.34 (t, J = 8.4 Hz, lH), 7.56 (d, 
J = 8.4 Hz, lH), 7.74 (s, lH), 7.88 (d, J = 9.0 _Hz, 
lH), 9.22 (s, lH). HRMS calcd 642.4304; observed 

10 642.4343. 

15 

Example 1400 

Step 1 

A 12-liter, 4-neck round-bottom flask was equipped with 
reflux condenser, N2 gas adaptor, mechanical stirrer, 

20 and an addition funnel. The system was purged with N2. 

A slurry of sodium hydride (126.0g/4.988mol) in 
toluene (2.5 L) was added, and the mixture was cooled 
to 6 c. A solution of 4-fluorophenol (560.Sg/5.000mol) 
in toluene (2.5 L) was added via addition funnel over a 

25 period of 2.5 h. 'l'he reaction mixture was heated to 
reflux (100 C) for lh. A solution of 3-methoxybenzyl 
chloride (783.0g/S.OOOmol) in toluene (7~~ mL) was 
added via addition funnel while maintaining reflux • . 
After 15 h; refluxing, the mixture was cooled to room 

30 temperature and poured into H20 (2.5 L). After 20 min • . 
stirring, the layers were separated, and the organic 
layer was extracted with a solution of potassium 
hydroxide C720g) in MeOH (2.S L). The MeOH layer was 
added to 20• aqueous potassium hydroxide, and the 
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mixture was stirred for 30 min. The mixture was then 
washed S times with toluene. The toluene washes were 
extracted with 20% aq. KOH. All 20\ aq. KOH solutions 
were combined and acidified with concentrated HCl. The 

5 acidic solution was extracted three times with ethyl 
ether, dried (MgS04 ), filtered and concentrated in 

vacuo. T~e crude product was purified by Kugelrohr 
distillation to give a clear, colorless oil (449.0g/39% 

yield). b.p.: 120-130 C/SOmtorrHg. lH NMR and MS [(M 

10 + H)+ = 233] confirmed desired structure. 

15 

Step 2 

F 

C17H1gN02FS fw=319.39 

A 12-liter, 3-neck round-bottom flask was fitted with 
mechanical stirrer and N2 gas adaptor. The system was 

purged with N2. 4-Fluoro-2-(3-methoxybenzyl}-phenol 

(455.Sg/l.96lmol) and dimethylformamide were added. 
20 ~he solution was cooled to 6 c, and sodium hydride 

(55.Sg/2.197mol) was added slowly. Afte~ warming to 
room temperature, dimethylthiocarbamoyl chloride 
C242.4g/1.96lmol) was added. After 15 h, the reaction 
mixture was poured into H20 ... (4.0 L) ,_ and extracted two 

25 times with ethyl ether •. The combined organic layers 
were washed with H20 and saturated aqueous NaCl. dried 

30 

(MgS04), filtered, and concentrated in vacuo t~ give 

the product (605.3g, 97% yield). lH NMR and MS. [ (M+H) + 

= 320) confirm desired structure. 
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Step 3 
SH 

OMe 

F 

C14H130FS fw•24B.32 

A 12-liter, round-bottom flask was equipped with N2 gas 

adaptor, mechanical stirrer, and reflux condenser. The 
system was purged with N2. 4-Fluoro-2-(3-

methoxybenzyl)-phenyldimethylthiocarbamate 
10 {605.3g/1.B95mol) and phenyl ether (2.0kg) were added, 

and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temparature and 
then heated to reflux for 2 h. After cooling to room 
temperature, MeOH (2.0 L) and THF (2.0 L) were added, 

15 and the solution was stirred for 15 h. Potassium 
hydroxide (425.9g/7.590mol) was.added, and the mixture 
was heated to reflux for 4 h. After cooling to room 
temparature, the mixture was concentrated by rotavap, 
dissolved in ethyl ether (l.O L), and extracted with 

20 H2o. The aqueous extracts were combined, acidified 

25 

with concentrated HCl, and extracted with e~hyl ether. 
'I'he ether extracts were dried (MgSO,), filtered, ana 

concentrated in vacuo to give an amber oil (463.0g, 98' 

yield). lH NMR confirmed desired structure • . . -····· . . .. 

Step 4 
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OMe 

F 

C25H3502FS fw=418.61 

A 5-liter, 3-neck, round-bottom flask was equipped with 
S N2 gas adaptor and mechanical stirrer. The system was 

purged with N2. 4-Fluoro-2-{3-methoxybenzyl)­

thiophenol (100.0g/403.2nuno1J and 2-methoxyethyl ether 
(1.0 L) were added and the solution was cooled to 0 C. 
Sodium hydride (9.68g/383.2mmol) was added slowly, and 

10 the mixture was allowed to warm to room temparature, 
2,2-Dibutylpropylene sulfate (110.89g/443.61l1mol) was 
added, and the mixture was stirred for 64 h. The 
reaction mixture was concentrated by rotavap and 
dissolved in H20. The aqueous solution was washed with 

15 ethyl ether, and concentrated H2so4 was added. The 

aqueous solution was heated to reflux for 30 min, 
cooled to room temperature, and extracted with ethyl 
ether. ~he ether solution was dried (Mgso4 >, filtered, 

and conc'd in vacuo to give an amber oil (143.94g/85t 

20 yield) • 1H NMR and MS [ (M + H) + = 419 J confirm the 
desired structure. 

Step 5 



W098/40375 
PCT/US98/0379l 

OMe 

F 

C25H3302FS fw=416.59 

A 2-liter, 4-neck, round-bottom flask was equipped with 
5 N2 gas adaptor, and mechanical stirrer. The system was 

purged with N2· The corresponding alcohol 

(143.94g/343.Bmmol) and CH2C12 (1.0 L) were added and 

cooled to O c. Pyridinium chlorochromate 
(140.53g/65l.6mmol) was added. After 6 h., CH2Cl2 was 

10 added. After 20 min, the mixture was filtered through 
silica gel, washing with CH2Cl2.· The filtrate was 

15 

concentrated in vacuo to give a dark yellow-red oil 

(110.6g, 77% yield). la NMR and MS ((M + H)+ = 417] 
confirm the desired structure. 

Step 6 

F 

C25H3304FS fw=448.59 

20 A 2-liter, 4-neck, round-bottom flask was eq\iipped with 
N2 gas adaptor and mechanical stirrer. The system was 

purged with N2. 'l'be corresponding sulfide 
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(110.6g/265.SMOl) and CJ12Cl2 (l.O L) were addec!. The 

solucion was cooled co o c, and 3-cblorope:benzoic acid 
Cl5B.2lg/S31.7Jllftl01) was added portionwise. After 30 
ain. the reaction mixture was allowed co wa:m ~o rocm 

S ~emperatura Afcer 3.5 h. the reaction mixture was 
cooled to O c and filtered through a fine fri~ted 

'L'be filtJtata was washed with 10• aqueous 
An emulsion fomec1 vhic:b was exe:ac:te4 with 

ethyl echer. The ox-ganic layers were c:c=bined. d:ied 
10 CMgS04). filtered. and concencratecS .in vacuo to give 

che produce C93.2g, 78'- yiel4). lH NMJl eon:fixmed the 
desired struc~ure. 
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Step "1 

Cl'l9 

C25H33047S fwa448.S9 
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S A 2-licer, 4•neck, round-bottom flask was equipped wieh 
N2 gas adapc:or, mechanical scirrer, anc! a powder 

addition funnel. The syscem was purged with N2. The 

corresponding aldebyde (93.2g/208mmol) and TH!' (l.O L) 

were added, and che mixture was cooled to 0 c. 
10 Potassium :ert~butoxide (23.lSg/208.llNllOlJ was added 

via addicion funnel. Afcer 1h, 10\ aq/ Bel (l.O L) was 
added. After l h, =• mixture was extrac~ed t.hree 
times with ethyl ether, dried (Mgso,>. filtered, and 

concent:rate4 .in vac:uo. The crude'pro4'.lct was purified 
15 by recryst. from 80/20 hexane/ethyl acetate to give a 

white &oliCl (32.18 sr>. The mother liquor wa:s 
concen~rated in vacuo and zec:ryst•lized from 95/5 
tcluene/et:hyl acecace to give a white solid (33.&Dg/ 

combinec!l yiel.Ch 71,,. 'ls mm confi:anea t'he aes'irllil 
20 product. 
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Step 8 

5 A Fisher porter bottle was fitted with N2 line and 

magnetic stirrer. The system was purged with N2. The 

corresponding fluoro-compound (28.lg/62.6mmol) was 
added, and the vessel was sealed and cooled to -78 C. 
Dimethylamine (17.1g/379mmol) was condensed via a 

10 C02/acetone bath and added to the reaction vessel. The 

mixture was allowed to warm to room temperature and was 
heated to 60 c. After 20 h, the reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The 
ether solution was washed with a2o, saturated aqueous 

15 NaCl, dried (MgS04), filtered, and concentrated in 

vacuo to give a white solid (28.Sg/96' yield). lH NMR 
confirmed the desired structure. 
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Step g-

S A 250-mL, 3-neck, round-bottom flask was equipped with 
N2 gas adaptor and magnetic stirrer. The system was 

purged with N2. The corresponding methoxy-compound 

(6.62g/l4.0mmol) and CHC13 (150 mL) were added. The 

reaction mixture was cooled to -78 C, and boron 
10 tribromide (10.50g/41.9mmol) was added. The mixture 

was allowed to warm to room temperature After 4 h, the 
reaction mixture was cooled to O c and was quenched 
with 10\ K2C03 ( 100 mL) • After 10 min,. the layers were 

separated, and the aqueous layer was extracted two 
15 times with ethyl ether. The CHC13 and ether extracts 

20 

were combined, washed with saturated aqueous NaCl, 
dried (MgS04), filtered, and concentrated in vacuo to 

give the product (6.2ig/98\ yield). la NMR confirmed 
the desired structure. 
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Step 10 

5 In a 250 ml single neck round bottom Flask with stir 
bar place 2- diethylamineoethyl chloride hydochloride 
(fw 172.lOg/mole) Aldrich DS, 720-1 (2.4 mmol,4.12g), 
34 ml dry ether and 34 ml of lN KOH(aqueous). Stir 15 
minutes and then separate by ether extraction and dry 

10 over anhydrous potassium carbonate. 

In a separate 2-necked 250 ml round bottom flask with 
stir bar add sodium hydride (60% dispersion in mineral 
oil, 100 mg , 2.6 mmol) and 34 ml of DMF. Cool to ice 

15 temperature. Next add phenol product(previous step) 1.1 
g (2.4 mmilomoles in 5 ml DMF and the ether solution 
prepared above. Heat to 40C for 3 days. The product 
which contained no starting material by TLC was diluted 
with ether and extracted with 1 portion of 5% NaOH, 

20 foll~wed by water and then brine. The ether_l~yer was 
dried over magnesium s~lfate and isolated by removing 
ether by rotary evaporation (1.3 gms).'I'he product may 
be further purified by chromatogr~phy (Si02 99' ethyl 
ace.tate/1\ NH40H at Sml/min.) • Isolated yield: 0. 78 g 

25 (mass spec , and Hl NMR) 
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Step 11 

5 The product from step 10 ( 0.57gms, 1.02 millimole fw 
558.83 g/mole) and 1.6 gms iodoethane (10.02 mmol) was 
placed in 5 ml acetonitrile in a fischer-porter bottle 
and heated to 45 C for 3 days. The solution was 

evaporated to dryness and redissolved in S mls of 
10 chloroform. Next ether was added to the chloroform 

solution and the resulting mixture was chilled. The 
desired product is isolated as a precipitate 0.7272 
gms. Mass spec M-I = 587.9, H NMR). 

15 
Example 1401 

Step l 

OMe 

F 

20 C14H1302F fw=232.2S 

A 12-liter, 4-neck round-bottom flask was equipped with 
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reflux condenser, N2 gas adaptor, mechanical stirrer, 

and an addition funnel. The system was purged with N2. 

A slurry of sodium hydride (1.26.0g/4.988mol) in 
toluene (2.S L) was added, and the mixture was cooled 

5 to 6 c. A solution of 4-fluorophenol (560.Sg/S.OOOmol) 
in toluene (2.5 L) was added via addition funnel over a 
period of 2.5 h. The reaction mixture was heated to 
reflux (100 C) for lh. A solution of 3-methoxybenzyl 
chloride (783.0g/5.000mol) in toluene (750 mL) was 

10 added via addition funnel while maintaining r~flux. 
After 15 h. refluxing, the mixture was cooled to room 
temperature and poured into H20 (2.5 L). After 20 min. 

stirring, the layers were separated, and the organic 
layer was extracted with a solution of potassium 

15 hydroxide (720g) in MeOH (2.5 L). The MeOH layer was 
added to 20% aqueous potassium hydroxide, and the 
mixture was stirred for 30 min. The mixture was then 
washed 5 times with toluene. The toluene washes were 
extracted with 20% aq. KOH. All 20% aqueous KOH 

20 solutions were combined and acidified with concentrated 
HCl. The acidic solution was extracted three times 
with ethyl ether, dried over MgS04, filtered and 

concentrated in vacuo. The crude product was purified 
by Rugelrohr distillation to give a clear, colorless 

25 oil (449.0g/39' yield). b.p.: 120-130 C/SOmtorrHg. 

la NMR and MS [(M + H)+ = 233] confirmed desired 
structure. 

Step 2 
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OM a 

F 

C17H1sN02FS fw=319.39 

A 12-liter, 3-neck round-bottom flask was fitted 
5· with mechanical stirrer and N2 gas adaptor. The system 

was purged with N2. 4-Fluoro-2-(3-methoxybenzylJ­

phenol (455.5g/l.96lmol) and dimethylformamide were 
added. The solution was cooled to 6 C, and sodium 
hydride (55.Sg/2.l97mol) was added slowly. After 

10 warming to room temperature, dimethylthiocarbamoyl 
chloride (242.4g/l.961mol) was added. After 15 h, the 
reaction mixture was poured into H2o (4.0 LJ1. and 

extracted two times with ethyl ether. 'l'he combined 
organic layers were washed with H2o and saturated 

15 aqueous NaCl, dried over MgS04, filtered, and 

concentrated in vacuo to give the product (605.Jg, 97' 

yield). 1H NMR and MS [(M+H)+ = 320) confirm desired 
structure. 

20 
Step 3 

SH 

OMa 
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A 12-liter, round-bottom flask was equipped with 
Na gas adaptor, mechanical stirrer, and reflux 

S condenser. The system was purged with N2. 4-Fluoro-2~ 

(3-methoxybenzyl)-phenyldimethylthiocarbamate 
(605.3g/1.895mol) and phenyl ether (2.0kg) were added, 
and the solution was heated to reflux for 2 h. The 
mixture was stirred for 64 h. at room temperat~re and 

10 then heated to reflux for 2 h. After cooling to room 
temperature, MeOH (2.0 L) and THF (2.0 L) were added, 
and the solution was stirred for 15 h. Potassium 
hydroxide (425.9g/7.S90mol) was added, and the mixture 
was heated to reflux for 4 h. After cooling to room 

15 temperature, the mixture was concentrated by rotavap, 
dissolved in ethyl ether (1.0 L), and extracted with 
H20· The aqueous extracts were combined, acidified 

with cone. HCl, and extracted with ethyl ether. The 
ether extracts were dried (MgSO,), filtered, and 

20 concentrated in vacuo to give an amber oil (463.0g, 98% 

25 

yield). lH NMR confirmed desired structure. 

Step 4 

OMe 

F 

C25H3502FS fw=418.'61 

A 5-liter, 3-neck, round-bottom flask was equipped 
with N2 gas adaptor and mechanical stirrer. The system 
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was purged with N2 • 4-Fluoro-2-(3-methoxybenzyl)­

thiophenol (100.0g/403.2:mmol) and 2-methoxyethyl ether 
(1.0 L) were added and the solution was cooled to 0 c. 
Sodium hydride (9.68g/383.2mmol) was added slowly, and 

S the mixture was allowed to warm to room temperature 
2,2-Dibutylpropylene sulfate (110.89g/443.6mmol) was 
added, and the mixture was stirred for 64 h. The 
reaction mixture was concentrated by rotavap and 
dissolved in a2o. The aqueous solution was washed with 

10 ethyl ether, and cone. H2so4 was added. The aqueous 

solution was heated to reflux for 30 min, cooled to 
room temperature, and extracted with ethyl ether. 'I'he 
ether solution was dried (MgS04), filtered, and 

concentrated !n vacuo to give an amber oil (143.94g/85i 

15 yield). la NMR and MS [(M + H)+ = 419] confirm the 
desired structure. 

20 

25 

Step S 

OM a 

F 

C25H3302FS fw=416.59 

A 2-liter, 4-neck,·round-bottom flask was equipped 
with N2 gas adaptor, and mechanical stirrer. 1 .The 

• I 

system was purged with N2. The correspondin~.alcohol 

(143.94 g/343.B mmol) and CH2Cl2 (1.0 L) were added and 

cooled to 0 C. Pyridinium chlorochromate 
[140.53g/651.6mmol) was added. After 6 h., ca2ci2 was 
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added. After 20 min, the mixture was filtered through 
silica gel, washing with cH2c12 . The filtrate was 

concentrated in vacuo to give a dark yellow-red oil 

(110.6g, 77% yield). lH NMR and MS [(M + H)+ = 417] 

5 confirm the desired structure. 
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Step 6 

OMe 

F 

C25H3304FS fw=448.59 

5 A 2-liter, 4-neck, round-bottom flask was equipped 

with N2 gas adaptor and mechanical stirrer. The system 

was purged with N2 • The corresponding sulfide 

(ll0.6g/265.Smmol) and CH2Cl2 (1.0 L) were added. The 

solution was cooled to 0 C, and 3-chloroperbenzoic acid 
10 (158.21g/531.7mmol) was added portionwise. After 30 

min, the reaction mixture was allowed to warm to room 
temperature After 3.5 h, the reaction mixture was 
cooled to 0 C and filtered through a fine fritted 
funnel. The filtrate was washed with 10' aqueous 

15 K2C03. An emulsion formed which was extracted with 

20 

ethyl ether. The organic layers ~ere combined, dried 
(MgS04), filtered, and concentrated in vacuo to give 

the product (93.2g, 78' yield). lH NMR confirmed the 
desired structure. 
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Q 
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C25H3304FS fw=448.S9 
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A 2-liter, 4-neck, round-bottom flask was equipped 
with N2 gas adaptor, mechanical stirrer, and a powder 

addition funnel. The system was purged with N2. The 

corresponding aldehyde (93.2g/208mmol) and THF (1.0 L) 
were added, and the mixture was cooled to 0 c. 

10 Potassium tert-butcxide (23.35g/208.l:mmol) was added 
via addition funnel. After lh, 10\ aq/ HCl (1.0 L) was 
added. After 1 h, the mixture was extracted three 
times with ethyl ether, dried (MgS04), filtered, and 

concentrated in vacuo. The crude product was purified 
15 by recrystallized from 80/20 hexane/ethyl acetate to 

give a white solid (32.lBg). The mother liquor was 
concentrated in vacuo and recrystallized from 95/5 
toluene/ethyl acetate to give a white solid (33.60g, 

combined yield: 71i). lH NMR confirmed the desired 
20 product. 
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Step 8 

Mt:aN 

Q_ 
C27H3904NS fw=473.67 

· 5 A Fisher porter bottle was fitted with N2 line and 

magnetic stirrer. The system was purged witb.N2. The 

corresponding fluoro-compound (28.lg/62.6mmol) was 
added, and the vessel was sealed and cooled to -78 c. 
Dimethylamine (l7.lg/379mmol) was condensed via a 

10 co2tacetone bath and added to the reaction vessel. The 

mixture was allowed to warm to room temperature and was 
heated to 60 C. After 20 h, the.reaction mixture was 
allowed to cool and was dissolved in ethyl ether. The 
ether solution was washed with H2o, saturated aqueous 

15 NaCl, dried over Mgso4, filtered, and concentrated in 

vacuo to give a white solid (28.Sg/96% yield). lH NMR 
confirmed the desired structure. 
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Q 
OH 

C26H3704NS fw=459.64 
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Bu 

S A 250-mL, 3-neck, round-bottom flask was equipped 
with N2 gas adaptor and magnetic stirrer. The system 

was purged with N2. The corresponding methoxy-compound 

(6.62g/14.0mmol) and CHC13 (150 mL) were added. The 

reaction mixture was cooled to -78 c, and boron 
10 tribr?mide (10.50g/4l.9mmol) was added. The mixture 

was allowed to warm to room temperature After 4 h, the 
reaction mixture was cooled to O C and was quenched 
with 10% K2C03 (100 mL). After 10 min. the layers were 

separated, and the aqueous layer was extracted two 
15 times with ethyl ether. The CHCl3 and ether extracts 

20 

were combined, washed with saturated aqueous NaCl, 
dried over MgS04, filtered, and concentrated in vacuo 

to give the product (6.27g/98' yield). ···1H NMR 

confirmed the desired structure. 
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Step 10 

5 In a 250 ml single neck round bottom flask with 
stir bar place 2- diethylamineoethyl chloride 
hydochloride (fw 172.lOg/moleJ Aldrich DS, 720-1 (2.4 
millimoles, 4.l2g), 34 ml dry ether and 34 ml of lN KOH 
(aqueous). Stir 15 minutes and then separate by ether 

10 extraction and dry over anhydrous potassium carbonate. 

In a separate 2-necked 250 ml round bottom flask 
with stir bar add sodium hydride (60% dispersion in 
mineral oil, 100 mg, (2.6 mmol) and 34 ml of DMF. Cool 

15 to ice temperature. Next add phenol product (previous 
step) 1.1 g (2.4 mmol in 5 ml DMF and the ether 
solution prepared above. Heat to 40C for 3 days. The 
product which contained no starting material by TLC was 
diluted with ether and extracted with 1 portion of 5' 

20 NaOH, followed by water and then brine. The ether layer 
was dried over Magnesium sulfate and isolated by 
removing ~ther by rotaX"Y evaporation (1.3 gms). The 
product may be further purified by chromatography 
(silica 99' ethyl acetate/1% NH4o:k at Sml/min.J. 

25 Isolated yield: 0.78 g (mass spec , and Hl NMR) 

Step 11 
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The product from step 10 (0.57gms, 1.02 millimole 

5 fw 558.83 g/mole) and iodoethane (l.6 gms (10.02 

mmol)was place in 5 ml acetonitrile in a Fischer-Porter 

bottle and heated to 45 c for 3 days. The solution was 

evaporated to dryness and redissolved in 5 mls of 

chloroform. Next ether was added to the chloroform 

10 solution and the resulting mixture was chilled. The 

desired product is isolated as a precipitate 0.7272 

gms. Mass spec M-I = 587.9, 1H NMR). 

15 
S%0LOG%CAL ASSAYS 

The utility of the compounds of the present 
invention is shown by the following assays. These 

assays are performed in vitro and in animal models 

20 essentially using a procedure recognized to show the 

uti~ity of the present invention. 

rn Vitro .ssay of cqnpounds that inhibit %SAT-mediated 

uptake of t"Cl-Taurccholate C'l'Cl in H14 Cells. 

25 · Baby hamster kidney cells (BHK) transfected with 

the cDNA of human IBAT (H14 cells) are seeded at 60,000 

cells/well in 96 well Top-Count tissue culture plates 

for assays run within in 24 hours of seeding, 30,000 
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cells/well for assays run within 48 hours, and 10,000 
cells/well for assays run within 72 hours. 

On the day of assay, the cell monolayer is gently 
washed once with 100 ml assay buffer (Dulbecco•s 

S Modified Eagle's medium with 4.5 g/L glucose + 0.2% 
(w/v) fatty acid free bovine serum albumin- (FAF)BSA). 
To each we1·1 SO ml of a two-fold concentrate of test 

compound in assay buffer is added along with SO ml of 6 
mM ["C]-taurocholate in assay buffer (final 

10 concentration of 3 mM cz•c] -taurocholate) • The cell 
culture plates are incubated 2 hours at 37• C prior to 
gently washing each well twice with 100 ml 4• C 
Dulbecco•s phosphate-buffered saline (PBS) containing 
0.2% (w/v) (FAF)BSA. The wells are then gently washed 

15 once with 100 ml 4° C PBS without (FAF)BSA. To each 
200 ml of liquid scintillation counting fluid is added, 
the plates are heat sealed and shaken for 30 minutes at 
room temper~ture prior to measuring the amount of 
radioactivity in each well on a Packard Top-Count 

20 instrument. 
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In V!tro Assay of compcuJ1ds that inhibit uptake of 

["CJ-Alanine 
The alanine uptake assay is performed in an 

identical fashion to the taurocholate assay, with the 

S exception that labeled alanine is substituted for the 

labeled taurocholate. 

rn y1vo Assay of cqnpounds that inhibit Rat Xleal 

uptake of [11Cl-'l'aurocholate into.Bile 

10 (See•Metabolism of 3a,7b-dihydroxy-7a-met~yl-5b-

cholanoic acid and 3a,7b-dihydroxy-7a-methyl-5b­
cholanoic acid in hamsters• in Biochimica et Biophysica 

Acta 833 (1985) 196-202 by Une et al.) 
Male wistar rats (200-300.g) are anesthetized with 

15 inactin ilOO mg/kg. Bile ducts are cannulated with a 
io• length of PElO tubing. The small intestine is 
exposed and laid out on a gauze pad. A canulae (1/B• 

luer lock, tapered female adapter) is inserted at 12 cm 

from the junction of the small intestine and the cecum. 

20 A slit is cut at 4 cm from this same junction 
(utilizing a 8 cm length of ileum). 20 ml of warm 
Dulbecco's phosphate buffered saline, pH 6.S (PBS) is 
used to flush out the intestine segment. The distal 

opening is cannulated with a 20 cm length of silicone 

25 tubing (0.02• I.D. x 0.037• O.D.). The proximal 
cannulae is hooked up to a peristaltic pump and the 
intestine is washed for 20 min with warm PBS at 0.25 

ml/min. Temperature of the gut segment is monitored 
continuously. At the start of the experiment, 2.0 ml 

30 of control sample ((HC]-taurocholate @ 0.05 mi/ml with 

5 mM cold taurocholate) is loaded into the gut segment 

with a 3 ml syringe and.bile sample collection is 
begun. Control sample is infused at a rate of 0.25 
ml/min for 21 min. Bile samples tractions ate 

35 collected every 3 minute for the first 27 minu~es of 

the procedure. After the 21 min of sample infusion, 

the ileal loop is washed out with 20 ml of warm PBS 
(using a 30 ml syringe), and then the loop is washed 
out for 21 min with warm PBS at 0.25 ml/min. A second 
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perfusion is initiated as described above but this with 

test compound being administered as well (21 min 

administration followed by 21 min of wash out) and bile 

sampled every 3 min for the first 27 min. If 

S necessary, a third perfusion is performed as above that 

typically contains the control sample. 

Measurement of Hepatic Cholesterol Concentration 

(HEPA"l':tC CHOL) 

10 Liver tissue was weighed and homogenized in 

chloroform:methanol (2:1). After homogenization and 

centrifugation the supernatant was separated and dried 

under nitrogen. The residue was dissolved in 

iscpropanol and the cholesterol content was measured 

15 enzymatically, using a combination of cholesterol 

oxidase and peroxidase, as described by Allain, C. A., 

et al. (1974) Clin. Chem. 20, 470. 

Measurement of Hepatic HMG CoA-Reductase Activitv CJIMG 

20 ~ 

Hepatic microsomes were prepared by homogenizing 

liver samples in a phosphate/sucrose buffer, followed 

by centrifugal separation. The final pelleted material 

was resuspended in buffer and an aliquot was assayed 

25 for HMG CoA reductase activity by incubating for 60 

minutes at 37° C in the presence of 11C-HMG-CoA (Dupont­

NEN). The reaction was stopped by adding 6N HCl 

followed by centrifugation. An aliquot of the 

supernatant was separated, by thin-layer 

30 chromatography, and the spot corresponding to the 

enzyme product was scraped off the plate, extracted and 

radioactivi~y was determined by scintillati~~ counting. 

(Referenc~: Akerlund, J. and·Bjorkhem, I. (1990) J. 

Lipid Res: 31, 2159). 

35 . 
nete:rmination of Serum Cho1estero1 (SER.CHOL, HDL•CHOL, 

'l'G:C and VLJ)L + LPL) 

Total serum cholesterol (SER.CHOL) was measured 

enzymatically using a commercial kit from Wako Fine 
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Chemicals (Richmond, VA); Cholesterol Cll, Catalog No. 
276-64909. HDL cholesterol CHOL-CHOL) was assayed 
using this same kit after precipitation of VLDL and LDL 
with Sigma Chemical Co. HDL Cholesterol reagent, 

5 Catalog No. 352-3 (dextran sulfate method). Total 
serum triglycerides (blanked) (TGI) were assayed 
enzymatically with Sigma Chemical Co. GPO-Trinder, 
Catalog No. 337-B. VLDL and LDL (VLDL + LDL) 
cholesterol concentrations were calculated as the 

10 difference between total and HDL cholesterol •. 

Measurement of Hepatic Cholesterol 7-a-Hydroxylaae 
Activity C7a-OBase> 

Hepatic microsomes were prepared by.homogenizing 
15 liver samples in a phosphate/sucrose buffer, followed 

by centrifugal separation. The final pelleted material 
was resuspended in buffer and an aliquot was assayed 
for cholesterol 7-a-hydroxylase activity by incubating 
for 5 minutes at 37° c in the presence of NADPH. 

20 Following extraction into petroleum ether, the organic 
solvent was evaporated and the residue was dissolved in 
acetonitrile/ methanol. The enzymatic product was 
separated by injecting an aliquot of the extract onto a 
C11 reversed phase HPLC column and quantitating the 

25 eluted material using UV detection at 240nm. 
(Reference: Horton, J. D., et al. (1994) J. Clin. 
Invest. 93, 2084). 

Measurement of Fecal Sile Acid Concentration <F:BA> 

30 Total fecal output from individually housed 
hamsters was collected for 24 or 48 hours, dried under 
a stream of nitrogen, ~ulverized and weighed. 
Approximately 0.1 gram was weighed out and extracted 
in~o an organic solvent (butanol/,.,ater). Foliowing 

35 separation and drying, the residue was dissol~ed in 
methanol and the amount of bile acid present was 
measured enzymatically using the 3a-hydroxysteroid 
steroid debydrogenase reaction with bile acids to 
reduce NAO. (Reference: Mashige, F., et al. (1981) 
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Clin. Chem. 27, 1352). 

l'Bltaurocholate Uptake in Rabbit Brush Border Membrane 

S Vesicles (BBMV) 

Rabbit Ileal brush border membranes were prepared 
from frozen ileal mucosa by the calcium precipitation 
method describe by Malathi et al. (Reference: (1979) 
Biochimica Biophysica Acta, 554, 259). The method for 

10 measuring taurocholate was essentially as des~ribed by 
Kramer et al. (Reference: (1992) Biochimica Biophysica 
Acta, 1111, 93)· except the assay volume was 200 µl 
instead of 100 µl. Briefly, at room temperature a 190 
µl solution containing 2µM [1H] -taurocholate (0. 75 µCi), 

15 20 mM tris, 100 mM NaCl, 100 mM mannitol pH 7·. 4 was 
incubated for 5 sec with 10 µl of brush border membrane 
vesicles (60-120 µg protein). The incubation was 
initiated by the addition of the BBMV while vortexing 
and the reaction was stopped by the addition of 5 ml of 

20 ice cold buffer (20 mM Hepes-tris, 150 mM KCl} followed 
immediately by filtration through a nylon filter (0.2 

µm pore) and an additional 5 ml wash with stop buffer. 

Acyl-CoA;cholesterol Acyl Transferase <ACAT> 
25 Hamster liver and rat intestinal microsomes were 

prepared from tissue as described previously 
(Reference: (1980) J. Biol. Chem. 255, 9098) and used 
as a source of ACAT enzyme. The assay consisted of a· 
2.0 ml incubation containing 24 µM Oleoyl-CoA (0.05 

30 µCi) in a 50 mM sodium phosphate, 2 mM OTT ph 7.4 
buffer containing 0.25 \ BSA and 200 µg of microsomal 
protein. The assay was initiated -by the·· ·addition of . . 
oleoyl-Co~. The reaction went for 5 min at 37° C and 
was terminated by the addition of 8.0 ml of chloroform/ . , 

35 methanol (2:1). To the extraction was added 125 µg of 
cholesterol oleate in chloroform methanol to· act as a 
carrier and the organic and aqueous phases of the 
extraction were separated by centrifugation ~fter 
thorough vortexing. 'l'he chlorofo:cn phase was taken to 
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dryness and then spotted on a silica gel 60 TLC plate 
and developed in hexane/ethyl ether (9:1). The amount 
of cholesterol ester formed was determined by measuring 
the amount of radioac~ivity incorporated into ~he 

5 cholesterol oleate spot on the TLC plate with a Packard 
instaimager. 

Data from each of the noted compounds in the 
assays described above is as set forth in TABLES 5, 6, 
7, and 8 as follows: 
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TABLE 5 

COMPOUND ICSO In vitro \ ' ' of Control 

uM* Inhibition Inhibition Transport of TC in 

of TC of Alanine Rat Ileum@ O.lmM # 

Uptake ti Uptake @ 

100 uM I 100 uM I 

Benzothiaze 2 0 45.4 +I- 0.7 

pine= 

12 25 

3 0 

4a 3 

Sa 34 

Sb 40 0 72.9 :!: S.4 @ o.s mM 

4b g 

18 6 

14b 18 

14a 13 

13 23 

15 60 

19a 0 
-

19b 15 

Sa 41 

Mixture of 69 ... 

Sa and 8b 

Mixture of 6 

9a and 9b 

6a 5 

6b 85 
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9a 5 0'11 @ 25 mM S3.7 +/- 3.9 

Mixture of 13 

6a and 20 

Mixture of 0.8 14% @ 25 

6d and lOa mM 

21a 37 

21c 52 

21b 45 

6c 2 58.S 68.8 +I- S.7 at 0.4 

mM 

6d 0.6 77.7 16.1 +!- l.l @ 0.5 
mM 30.2 +/- 0.9 (j 

0.15 mM 

17 10 

7 so 49.3 

lOa 7 77.6 62.4 =I- 2.5 @ 0.2 
mM 

lOb 15 68.6 

25 0.1 
'' @ 

10 mM 26.0 +/- 3.3 

26 2 31% e 2s 87.9 +/- 1.5 

mM 

27 5 ' ' @ 20 mM 

28 8 31, @ 20mM 

29 88 @ 50 mM . . .. 

30 96 @ 50 mM 
• 

31 41 @ so mM 

37 3 0, @ 5 mM 

38 0.3 11% @ SmM 20.6 +/- 5.7 

40 49 @ 50 mM 



--------------------------··· ··-- ---·-·· ·--· 

41 

42 

43 

48 

49 

57 

58 

59 

60 

61 

62 

63 

64 

W098/40375 

2 0, 9 20 mM 

1.5 

1.S 16, i 25 

mM 

2 22' 9 20 
mM 

0.15 21!fs e 200 
mM 

51 e so mM 

20 9 so mM ; 

70 

g 59 

30 175 

10 

90 i 6 mM 

100 e 6 mM 

* In vitro Taurocholate Cel~ Uptake 
I Unless otherwise noted 

PCT/US98/03792 

21.2 +/- 2.7 

5 = Comparative Example is Example No. l in WO 93/16055 
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Compound TC-uptake TC-uptake 'l'C-uptake ACA'l' ACA'l' 

(H14 Ileal (BBMV) (liver) intestine 

cells) Loop 

IC(SO) EC(SO) IC(SO) IC(SO) IC(SO) 

COMP. 1 mM 74 mM 3 mM 20 mM 20 mM 

EXAMPLE• 

6d 0.6 mM 31 mM 1.5 mM. 25 mM 20 mM 

* 38 0.3 mM 12 mM 2 mM 15 mM N.D. 

49 0.1 mM 12 mM N.D. 6 mM N.D. 

25 0.1 mM 20 mM 0.8 mM 8 mM 8 mM 

Comparative Example is Example No. 1 in WO 93/16055 
5 

'l'ABLE 7 
EFFICACY OF COMPOUND NO. 25 IN CHOLESTEROL-FED HAMSTERS 

PARAMETER CONTROL 4% CHOLES- 0.2% 
'l'YRAMINE CPD. NO. 25 

WEIGHT (G) (mean :t SEM, *p<O.OS, A-Student's t, B-
OUnnett's) 

-
day 1 117 (2) 114("6) 117(5) 
day 14 127(3) 127(3) 132(4) 

LIVER WEIGHT CG) S.4(0.3) 4.9(0.4) 5.8(0.2) 
SER.CHOL(mgi) .L.rii3"\; I 1-19-(-4-}-*A,: ···126.(2l.!A,.B_ ........ 

.! 
HDL-CHOL(mg'li) . 89(4) 76 (3) '*A,B 76(l)*A,B. . 

• VLDL + LDL 54 ('1) 42(3)*A 50(3) 
TGI(:mg') 203(32) . 190(15) 175 (11) 
HEPATIC CHOL(mg/g) 2 ·-~ (0.3) 1.9(0.l)*A,B 1.9(0.l)*A,B 
HMG COA (pm/mg/min.) 15.8(7.6) 448.8(21.6)* 312.9(37.S)*A 

A,B ,B 
7a-0Hase (pm/mg/min.) 235.3(25.1 
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24 HR. FECAL Wt (G) ) 357.2(28.3)* 291.0(6.0) *A 

FBA (mM/24H/l00g} 2.3(0.1) A,B 2.4(0.04) 

6.2(0.8) 2.7(0.l)*A,B 11.9(0.S)*A,B 

12.3(1.S)*A, 

B 
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TABLE 8 
EFFICACY OF COMPOUND NO. 25 IN RAT ALZET MINIPUMP MODEL 

PARAMETER. CONTROL 20 MPL/DAY 
.; CPD. NO. 25 

WEIGHT (G) (mean ::t SEM, *p<0.05, A-Student's t, B-
Dunnett's) 

day 1 307 (4) 307 (3) 

day 8 330 (4) 31:0 (4)*A,B 

LIVER WEIGB'r (G) 15 .s {0. 6} 14.6 {0.4) 
S:ER.CHOL{mg%) 85 (3) 84 (3) 

HEPATIC CHOL(mg/g) 21 (0.03) 2.0 (0.03) 

HMG COA pm/mg/min 75.l (6.4) 318.0 (40.7)*A,B 

7a-OHase (pm/mg/min) 281.9 (13.9) 535.2 (35.7)*A,B 
24 HR. FECAL WT (G) 5.8 (0.l) 5.7 (0.4) 

FBA (mM/24H/100g) 17.9 (0.9) 39.1 (4.S)*A,B 

Additional taurocholate uptake tests were 
conducted in 

S the following compounds listed in Table 9. 
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'TA"&LE 9 

Biological Assay Data for Some Compounds 
of the Present Invention 

Compound Human TC Alanine Uptake 
Number IC50 Percent Inhibition , @µM 

(µM) 
101 O@l.O 

102 . 0.083 
103 13@ 0.25 
104 0.0056 
105 0.6 
106 0.8 . 
107 14.0@0.063 
108 0.3 
109 2.0@ 0.063 
110 0.09 
111 2.5 
112 3.0 
113 0.1 
114 0.19 
115 8.0 
116 0.3 
117 12.0@0.625 
118 0.4 
119 1.3 
120 34.0@5.0 
121 0.068 
122 1.07 
123 1.67 
124 14.0@6.25 
125 18.0 
126 18@1.25 
127 0.55 
12R 0.7 -
129 0.035 
~31 1.28 
132 5.4@0.063 
133 16.0 . 
134 0.3 
135 22.0 
136 0.09 

PC1'/US98/03792 
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137 2.4 
138 3.0 
139 >2.5.0 
142 0.5 
143 0.03 
144 0.053 
262 0.07 
263 0.7 
264 0.2 
265 2.0 
266 0.5 
267 0.073 
268 0.029 
269 0.08 
270 0.12 
271 0.01 
272 0.1 
273 1.9 
274 0.18 
275 5.0@0.25 
276 0.23 
277 0.04 
278 3.0 
279 0.4 
280 0.18 
281 0.019 
282 0.021 
283 0.35 
284 0.08 
286 19.0 
287 4.0 
288 10.0@ 6.25 
289 0.23 
290 0.054 
291 0.6 
292 u:D4o 
293 1.9 
2.94 0.013 
295 1.3 . 
296 1.6 
1005 0.0004 
1006 0.001 
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1007 0.001 
1008 0.001 
1009 0.001 
1010 0.001 
1011 0.001 
1012 0.0015 
1013 0.002 
1014 0.002 
1015 0.002 
1016 0.002 
1017 0.002 
1018 0.002 
1019 0.002 
1020 0.002 
1021 0.002 
1022 0.002 
1023 0.002 
1024 0.002 
1025 0.002 
1026 0.002 
1027 0.002 
1028 0.002 
1029 0.002 
1030 0.002 
1031 0.002 
1032 0.002 
1033 0.002 
1034 0.002 
1035 0.002 
1036 0.002 
1037 0.0022 
1038 0.0025 
1039 0.0026 
1040 0.003 . 
1041 0.003 

. 1042" ·o.o~ 

1043 0.003 
1044 0.003 
1045 O.D03 . 
1046 0.003 
1047 0.003 
1048 0.003 
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1049 0.003 
1050 0.003 
1051 0.003 
1052 0.003 
1053 0.003 
1054 0.003 
1055 0.003 
1056 0.003 
1057 0.003 
1058 0.003 
1059 0.003 
1060 0.0036 
1061 0.004 
1062 0.004 
1063 0.004 
1064 0.004 
1065 0.004 
1066 0.004 
1067 0.004 
1068 0.004 
1069 0.004 
1070 0.004 
1071 0.004 
1012 0.004 
1073 0.004 
1074 0.004 
1075 0.0043 
1076 0.0045 
1077 0.0045 
1078 0.0045 
1079 o.oos 
1080 0.005 
1081 0.005 
1082 o.oos 
1083 o.oos 

- 'lUM O;OOS- --
1085 0.005 
1086 o.oos 
1087 0.005 
1088 0.0055 
1089 0.0057 
1090 0.006 
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1091 0.006 
1092 0.006 
1093 0.006 
1094 0.006 
1095 0.006 
1096 0.006 
1097 0.006 
1098 0.006 
1099 0.0063 
1100 0.0068 
1101 0.007 
1102 0.007 
1103 0.007 
1104 0.007 
1105 0.007 
1106 0.0073 
1107 0.0075 
1108 0.0075 
1109 0.008 
1110 0.008 
1111 0.008 
1112 0.008 
1113 0.009 
1114 0.009 
1115 0.0098 
1116 0.0093 
1117 0.01 
1118 0.01 
1119 0.01 
1120 0.01 
1121 0.01 
1122 0.011 
1123 0.011 . 
1124 0.011 
1125 0.012 
112~ 0.013 ········--
1127 0.013 
1128 0.017 
1129 0.018 . 
1130 0.018 
1131 0.02 
1132 0.02 
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1133 0.02 
1134 0.02 
1135 0.021 
1136 0.021 
1137 0.021 
1138 0.022 
1139 0.022 
1140 0.023 
1141 0.023 
1142 0.024 
1143 0.027 
1144 0.028 
1145 0 .. 029 
1146 0.029 
1147 0.029 
1148 0.03 
1149 0.03 
1150 0.03 
1151 0.031 
1152 0.036 
1153 0.037 
1154 0.037 
1155 0.039 
1156 0.039 
1157 0.04 
1158 0.06 
1159 0.06 
1160 0.062 
1161 0.063 
1162 0.063 
1163 0.09 
1164 0.093 
1165 0.11 
1166 0.11 

- 1.167 0.12 
1168 0.12 
1169 0.12 
1170 0.13 
1171 0.14 . 
1172 0.14 
1173 0.15 
1174 0.15 

3\0 
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1175 0.17 
1176 0.18 
1177 0.18 
1178 0.19 
1179 0.19 
1180 0.2 
1181 0.22 
1182 0.25 
1183 0.28 
1184 0.28 
1185 0.28 
1186 0.3 
1187 0.32 
1188 0.35 
1189 0.35 
1190 0.55 
1191 0.65 
1192 1.0 
1193 1.0 
1194 1.6 
1195 1.7 
1196 2.0 
1197 2.2 
1198 2.5 
1199 4.0 
1200 6.1 
1201 8.3 
1202 40.0 
1203 0@0.063 
1204 0.05 
1205 0.034 
1206 0.035 . . 
1207 0.068 
1208 0.042 
1209 0@ 0.063 
1210 

•••w'"•- ~ 0:1:r-··- -
1211 0.28 
1212 0.39 
1213 1.7 
1214 0.75 
1215 0.19 
1216 0.39 

~\\ 
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1217 0.32 
1218 0.19 
1219 0.34 
1220 0.2 
1221 0.041 
1222 0.065 
1223 0.28 
1224 0.33 
1225 0.12 
1226 0.046 
1227 0.25 
1228 0.038 
1229 0.049 
1230 0.062 
1231 0.075 
1232 1.2 
1233 0.15 
1234 0.067 
1235 0.045 
1236 o.os 
1237 0.07 
1238 0.8 
1239 0.035 
1240 0.016 
1241 0.047 
1242 0.029 
1243 0.63 
1244 0.062 
1245 0.32 
1246 0.018 
1247 0.017 
1248 0.33 
1249 10.2 
1250 0.013 
1251 0.62 . ··-
1252 29. --·· .. ·-··· .. ---
1253 0.3 
1254 0.85 
1255 0.69 
1256 0.011 
1257 0.1 
1258 0.12 
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. 1259 16.5 
1260 0.012 
1261 0.019 
1262. 0.03 
1263 0.079 
1264 0.21 
1265 0.24 
1266 0.2 
1267 0.29 
1268 0.0~5 

.1269 o.o:~ 

1270 0.02-
1271 O.Oll 
1272 0.047 
1273 0.029 
1274 0.028 
1275 0.024 
1276 0.029 
1277 0.018 
1278 0.017 
1279 0.028 
1280 0.76 
1281 0.055 
1282 0.17 
1283 0.17 
1284 0.011 
1285 0.021 
1286 0.068 
1287 0.011 
1288 0.013 
1289 0.026 
1290 0.017 
1291 0.013 
1292 0.025 
1293 0.019 

- ,____1294 - O;OH 
1295 0.014 
1296 0.063 
1297 0.029 
1298 0.018 
1299 0.012 
1300 1.0 
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1301 0.15 
1302 1.4 
1303 0.26 
1304 0.25 
1305 0.25 
1306 1.2 
1307 3.1 
1308 0.04 
1309 0.24 
1310 1.16 
1311 3.27 
1312 5.0 
1313 6.I 
1314 0.26 
1315 1.67 
1316 3.9 
1317 21.0 
1319 11.0@0.25 
1321 11.1 @5.0 
1322 3.0@0.0063 
1323 4.0@0.0063 
1324 43.0 @ 0.0008 
1325 1.0@0.0063 
1326 36.0 @ 0.0008 
1327 3.0@0.0063 
1328 68.0 @ 0.0063 
1329 2.0@0.0063 
1330 9.0@0.0063 
1331 57.0@ 0.0008 
1332 43.0 @ 0.0008 
1333 0@0.0063 
1334 50.0 @ 0.0008 
1335 38.0 @ 0.0008 
1336 . 45.0 @ 0.0008 
1337 0@0.0063 

- 133: l..()..@-0 .,c:; 

1339 . 0@0.063 
1340 9.0@ 0.063 
1341 1.Q@ 0.063 
1342 1.0@0.063 
1345 13.0@0.25 
1347 0.0036 
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1351 0.44 
1352 0.10 
1353 0.0015 
1354 0.006 
1355 0.0015 
1356 0.22 
1357 0.023 
1358 0.008 
1359 0.014 
1360 0.003 
1361 0.004 
1362 0.019 
1363 0.008 
1364 0.006 
1365 0.008 
1366 0.015 
1367 0.002 
1368 0.005 
1369 0.005 
1370 0.002 
1371 0.004 
1372 0.004 
1373 0.008 
1314 0.007 
1375 0.002 
1449 0.052 
1450 0.039 
1451 0.014 
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The examples herein can be repeated with similar 
success by substituting the generically or specifically 
described reactants and/or operating conditions of this 
invention for those used in the preceding examples. 

S Novel compositions of the invention are further 
illustrated in attached Exhibits A and s. 

The invention being thus described, it is apparent 
that the same can be varied in many ways. Such 
variations are not to be regarded as a departure from 

10 the spirit and scope of the present invention, 1µ1d all 
such modifications and equivalents as would be obvious 
to one skilled in the art are intended to be included 
within the scope of the following claims. 
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':able C2: Al.ternat.ive compounds 12 (Families l'l01-F123) 

Rt 
Ri 

i =, 
R: 

Family Cpdl ]\lm]\2 as (J\Z) q 

FlOl. CEOSEN I'R.OM. Ph.- CHOSEN FROM 
TABLE D * TABLE D 

F102 C!!OSEN FROM p-F-Ph- CHOSEN Fit.OM 
'l'A:SLE D 'l'ABLE D 

F103 CHOSEN FROM m-F-Ph- CHOSEN FROM 
TABLE D 'l'ASLE D 

Fl04 CHOSEN FROM p-CH30-Ph- CHOSEN FROM 
TABLE D TABLE I> 

i'105 CHOSEN FROM m-CK30-Ph- CHOSEN FROM 
TABLE 0 TABLE D 

!'106 CF.OSEN FROM p-(CH3) 2N-Ph- CHOSEN Fit.OM 
TABLE D . TABLED 

E'107 CHOSEN FROM m-(CH3)2N-Ph CHOSEN FROM 
TABLE D TA3:f:.E D 

Fl OS CF.OSEN FROM 1-, p-(CH3)3-N+-ph- CHOSEN FROM 
TABLE D TABLE D 

Fl09 CHOSEN FROM 1-, m- (CH3) 3-N+-ph- .. CHOSEN FROM 
'l'ABLE D TABLE D · 

F110 CF.OSEN FROM x-, p-(CH3)3-N+-CH2CH2- CHOSEN FROM 
'lABLE D (OCH2CH2) 2-0-Ph- TABLE D 

CHOSEN FROM m-(C!3)3~N~CH2CH2-Flll I-, CHOSEN·· FROM-·· 
TABLE D COCH2CH2) 2-0-Ph- TABLE D 

' 
F112 CHOSEN FROM x-, p-(N,N- CHOSEN FROM 

·TABLE D dimethylpiperazine)-(N')- ·TABLE D 
CH2-(0CH2CH2J2-0-Ph-

~\'1 Exhibit A 
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Fll3 CHOSEN FROM x-, m-(N,N- CHOSEN FROM 
TABLE D dimethylpiperazine)-(N')- TABLE. 0 

CH2-(0CH2CH2)2-0-Ph-

Fll4 CHOSEN FROM m-F-Ph- CHOSEN FP.OH 
TABLE D p-CH30- TABLE 0 

FllS CHOSEN FROM ~,4,dioxy-methylene-Ph- . CHOSEN FROM 
TABLE D TABLE D 

F116 CHOSE?q FROM m-F-Ph- CHOSEN FROM 
'l'ABLE D p-F-Ph- TABLE 0 

Fl17 CHOSEN FROM m-CH30- CHOSEN FROM 
TABLE D p-F-Ph- TABLE D 

Fl18 CHOSEN FROM 4-pyridine CHOSEN raoM 
TABLE D TABLE: 0 

F119 CHOSEN FROM N-methyl-4-pyridinium CHOSEN FROM 
TABLE D TABLE D 

Fl20 CHOSEN FROM 3-py:idine CHOSEN FROM 
TABLE D TABLE D 

F12l CHOSEN FROM N-methyl-3-pyridinium CHOSEN FROM 
TABLE D TABLE D 

Fl22 CHOSEN Fl\OM 2-py:idine CHOSEN FROM 
TABLE D TABLE D 

Fl23 CHOSEN FROM p-CH302C-Pb- CHOSEN FROM 
TABLE D TABLE D 

Similar families can be senerated where al<>a2, such as al • Et and 
p,2 • n-Bu, but (RX)q is chosen from table Cl. 
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Bu 
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APPENDIX A 

The ileal bile acid transp:>rt inhibitors used in the present 
invention include,· for example, those canpounds disclosed in this 

Appendix A. 

I) The compounds of'tbe fommla (I) 

a,u f01 a' 
R~:Q~ S-f-a.' 

I k_R.
1 

a.a ~ N-X R1 

B!• ' ... 

--------- - --------- -----·--

111i1iii1ii!Uii 
(1) 

wherein Rl and a,2 arc the same or difrcrc::nt and each is opiionally substituted C1-6 
alkyl. CJ-6 cycloalkyl, or at and R.2 together with the carbon atom to which they arc 
attached fonn an optionally substiMed CJ-6 spiro-cycloalkyl group; 

a.4 is a C6·14 aryl, or a C3.13 hetcroaryl group each optionally subsmutcd with one 
to eight substitucnts which are the same or dif!'crent and are each selected from 

halogen, hydroxy, nirro. phenyJ·C1.6 aJkoxy: C1-6 alkoxy, optionally substituted Cf-6 
alkyl, S(0)11R8, S<l2NR8:a9, c~as. O(CH2CH20)nR.8, OS~R.I, 
O{CH:z)pS~R.8, O{CH2)pNR.9JllO and O(CH:z)pwt"R.9R.10Rl 1 wherein R8 to Rl 1 
are the same or dift'er~nt and are independently selected from hydrogen or optionally 
subsiinited C 1-6 alkyl , and wherein p is an integer from 1 ""4 and n is an integer from 
0-3; 

asa, aSb, Rsc, and R.5d each represent atoms or groups wmch are the same or 
dift'erent and each is hydrogen. halogen. cyano, Jl8.acetylide. ORB, optionally 
substituted . C 1""6-allcyl. ___ COR ~._CH(O.H)R. ~ ._S.(O)n&~ •... S<>lNJ\. 8R,9. ~(.Q.l(Q&~J2 ... _ 
OCOR8, OCF3, O~ SCN, NHCN. CH20R8, CHO, (CH2)pCN, CONll9al0, 
(CH2)pC~Ra. (CH2)pNR9a10, C02R.I, NHCOCF3 •. ~RI, OCH20R.8, 
OCH-cHR.8, O(CH2CH20)nttl, OS~R.8, O(CH:z)pS03R.B, O{CH:z)pNR9Jt10 and 
O(CH2)p~9a l<>R, 11 wherein RI to Jl l I, n. and p are as hereinbefore defined; or 
J..Sa and R,Sb. R.Sb and a5c, or aSc and R5d tosether with the ring co which they are 
attached fcrm a cyclic group ·O(CR.9PJ°>mO- wherein R9 and R.10 are as 
herciabcforc defined and m is l or 2; 

THlS SHEET HAS BEEN 
REPLACED 
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R.6 and R. 7 are the same or diff'crem and each is hydrogen, optionally substituted C 1-6 
alkyl. C3-6 cycloalkyJ. or R.6 and R.7 together with the carbon atom to which they are 
attached form an opdonally substinncd CJ-6 spiro-cycloalkyl sroup; 
Xis CH2. C-0, C•S, or C•NJ.8 wherein R.8 is as hereinbefore defined; and 
I is an integer fi'om 0·2; 
and salts. solvates or a physioloSically fbncnonal derivatives ~£ 

2) A compound of formula (J) according to claim 1 wherein 
• R. t is methyl or ethyl; 

R.2 is methyl, ethyl or n-butyl; 

R.4 is phenyl; 

R,Sa and aSd are hydrcscn; 

R,5b and aSc: are the same or diff'erem and are each hydrogen. methyl. methoxy, 
hydroxy, trifluoromethyl or halo; 

R. 6 and &.1 are the same or different and are each hydrogen, methyl, ethyl or i-butyl; 

Xis CH2 or C•O; 

J is2; 
or a salt. solvate. or physfologically ftmcdonaJ derivative thcreo£ 

3) A compound of formula (l) selected fi'om the group consiaing or 
(:1::)-3-n-ButyJ-3-ahyl-2.,3-dihydra-5-phcnyl-l,5-benzothiazepin-4-onr. 
(:f:)-3-n-Butyl-3.ethyl-2.,3-dibydro-S·pbenyl-t,S-benzothiazcpin-4-one-1,1-dioxide; 
(:!:)-l·n-ButyJ-3-etbyJ-2,3,4,S·teu'abydro-S·phenyl-t,S-benzothiazepine; 
(:t:)-3-n-Butyl-3-ethyl-2,3,4,S·tetrahydro.S-pbenyl-t,S-benzothiazepine-I,1-dioxicle; 

. (?.:)-3-n·Butyl-2-isobutyl-3-ethyl-2,3,4,S·tetrahydro-S-phenyl· I ;S•benzothiazeps· . 
1, 1-dioxide; 

3,3-Diediyl-2,3-dihydro-S·phcnyl-l,5-benzothiazepin-4-one; 
3,3-DiethyJ-2,3-dihydro-5-phenyl-l ,$·benzothiazepin-4-oae 1, l-dioxidr. 
3,3-Diethyl-2,3,4,5-tetrahycfro.5-phenyl-1,S-benzothiazepine; 
3,3-Diethyl·2,3,4.5-tetrahydro-S-phenyf-l,5-benzatbiazcpinc:.. l, I-dioxide; 

THIS SHEET HAS BEEN 
REPLACED 
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J.J-Dimethyl-2,3-dihydro-S-phenyl-lJ-benzodliazepin-4-one; 
3,3-Dimclhyl-2.l-dihydro-S-pbenyl· l,S-bemotbiazepin-one· l,l-dioxide; 
l,l·Dhnethyl-2,3,4,S-teuahydro-S·phenyl-l,5-benzothiazepine; 
3,l·Dimcchyl-2.3,4,5-teuabydro-5-phenyl-l,S-benzothiazepine-l,1-dioxide: 
(:i:}3·n-Butyl-l·ethyl·2,3,4,5·teuahydro-7,B-dimethoxy-5-pbenyl·l,S­
benzothiazepine-l, 1-dimdde; 
3,3-DietbyJ-2,3,4,S·teuahydro-7,B-dhncdu>xy-S-phcnyJ-I ,S-benzothiazepine-1, J-
dioxide; 
(:)-J-n-Butyl·l·ethyl-2.3,4,5-tetrahydro-8-medmxy-S-phenyl-I,5-benzotmaZepine-
I, l-dioxide; 
3,3-Diethyl-2.3,4,S·tetrahydro-8-methoxy-5-phenyl· l ,S·benzothiazepine-I, I-dioxide; 
(::: )-3-n-Butyl-3 .uhyl-2,3,4,5-retrahydrc-S-phenyl-I ,5-bcnzothiazcpin-8-ol· l, 1-
dioxide; 
3 ,3-Diethyl-2.3,4,S-tetrahydro-5-pbenyl-l ,S-benzothiazcpin-8-ol-l, 1-dioxide; 
(:i:)-3-n-Butyl-3-ethyl-2,3,4,S-tetrahydro-7-methoxy-5-phenyl-l,S·bemothiazepin-S­
ol-l,l-dioxide; 
3,3-Dierhyl-2.,3,4,S-tenahydro-7-meiboxy-5-phenyl-l,S-benzothiazepin·S-ol· l, l • 
dioxide; 
(:)-7-bromo·3-n-Butyl·3-ethyl·2,3,4,S-tarahydro-8-mcthoxy-5-phenyl-I,S­
benzothiazcpinc-1,1-dioxide; 
7-bromo-3,.3-Diethyl-2,3,4,S-teuahydro-8-methoxy·S-phenyl-1,5-bcnzothiazepine-
1,l-dioxide; 
(:!: }3-n-Butyl-3-ethyl·l.3,4,S-tet:rahydro-S-phenyl-l,S-benzothiuepin-7,8-diol-1,1-
dioxide; 
J,3-Diethyl-2,3,4,S-tetrahydro-S-phenyl· l ,S-benzothiazepin-7,8-diol-l, l-dioxide; 
(:1:}3·n-Butyl-3-cthyl-2,3,41S-teuahydro-8-Methoxy-S-pb~l-l ,S·benzothiazepine-l­
monoxide; 
l.l·Diethyl-2,3,4,5-tet:rahydro-8-methoxy-S-pbcnyl-1,S·bezazothiazepine-1-monoxide; 
(:J:}3·n·Buttl-3·ethyl-2.J.4,5·tarabydro-S-pbcnyl-1,S·benzotmmpin-8-ol-J • 
mono:dde; 
3,3-Dietbyl-2,3,4,S-tetrahydro-S-phenyl-l,5-bemothiazcpin~J-l.-monoxide; 
(:1:)-3-n-Butyl-3-ethyl-2,3-dihydro-8-meihoxy-S-pbayl-J,5-benzothiazepin-4-oiie; 
(:t}J-n-Butyl-J-ethyJ-2.3, 4,5-tetrahydro-8-methoxy-S-phcnyl-J,.5-benzotbiazepine; 
(:i:}l·n-Bul)'J-3-cthyl-2.3,4,S-tetrahydro-8-methoxy-5-phcnyl-I,5-benzotbiazepine-
1,J-dioxide; 
(:1:)-3-n-Butyl-3-ethyf-2,3,4,5-tet:rahydro-8-hydroxy-S-phenyl-1,5-benzothiuepine­
I,l-dioxide; 

-----
This Sheet Has Been .R 
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(:!:}-7-Bromo-3·n-butyl·3-ethyl-2,3-clihydro-S-meihoxy-S-phenyl-l,S-benzotbiazcpin­

~ 
(::)-7-Bromo-3-n-butyl-3-ethyl-2.l,4,S·tetrahydro-8-methoxy-5-phenyl-1,S-
benzathiazepine l, 1-dioxide; 
(:I:} 7-Bromo-3-n-butyl-3-ethyl-2,3 ,4,S-tetrahydro-S-phcnyl-J ,S-benzothiazc:pin-8-
ol l, l ·dioxide; 
(• )-3-n-butyl·3-ethyl·2.3.4,S-tetrahydro-7-methoxy-S·phcnyl-t ,5-bcnzothiazcpin-8-ol 
1, 1 ·dioxide; · 
(:!:)·3-n-butyl-3-erhyl-2,3,4,5-tetrahydro-7,8-dimezhoxy-5-phenyl-I ,S·benzothiazcpine 
1,1-dioxide; 
(:!:)·3-n-butyl-J-ethyJ-2,3,4,5-tetrahydro-S-phenyJ-J ,5-benzothiazepine· 7,8-diol l, l • 
dioxide; 
(:!:)-7-Bromo-3-n-lnnyJ-3-cthyJ-2,J·dihydro-S-phenyl-l ,5-benzothiazepin-4-one; 
(::)-3-n-butyl·l·ethyl-2,3,4,S-1etrahY,dro-7-methoxy·S-phenyl· l ,S-benzorhiazepine 
l,J-dioxide; and 
(:!:)·3-n-butyl-3-ethyl-2,3,4,S-tetrahydro-S-phcnyl-1.S·bcnzothiazepin-7-ol l, l • · 
dioxide. . 

4) A compound of fonnula (I) selected 1tom: 
(:1:)-3·n·butyl·3-etbyl·2,3,4,S-tetrahydro·7-methoxy-S·phenyl-J,5-benzotbiazepin-8· 
oJ J,l-dioxide; and 
(:!:}3-n-ButyJ.J-ethyl-2.3,4,S-tetrahydro-8-hydroxy·S·phenyJ-l,S-benzotliiazc:pine· 
l, I-dioxide 
or a salt. solvate. or physiologically fi.mctional derivative thcreo£ 

~-------
--- --------
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(:1: )-3-n-Butyf..3-ethyl-:Z.3-dihydro-5-phenyl-1,5-benzcthiazepin-4-one· l, l-dioxide; 
(:1:)-3·n-Butyl-3-ethyl-2,3,4,5-tctrahydro-5-phenyl·1,S-benzothiazepine; 
(::!:)-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-S-phenyl-l ,S·benzothiazepine-1, l-dioxide; 
(:).3·n-Buty1·2·isobutyl·3·ethyl-2,3,4,S-tetrahydro-S-phenyl-1,5·benzothiazepine-1,l­

dicxide; 
3 ,3-Dicthyl-2,3-dihydro-5-phenyl· I ,S·benzothiazepin-4-one; 
3,3-Diethyl-:Z.3-dihydro-5-phenyl-l ,S-bcnzothiazcpin-4-onc 1.1 ·dioxide; 
3,3-Diethyl-2.3.4,S-tet."'3hydro-S·phenyl-J,5-benzothiazepine; 
3,3-Diethyl-2,J,4,5-tetrahydro-S-phenyl-l.S-benzoduazepine-J, 1 ·dioxide; 
3 ,3-Dimethyl-2.3-dihydro-S-phenyl-t,S-benzothiazepin-4-one; 
J,l-DimelhyJ-2,J-dihydro-5-phenyl-l,5·benzothiaupin-4-one-l, 1-clioxide; 
3,3-Dimethyl-2,3,4,S·tetrahydro-5-phenyl-l,S-benzotbiazepine; 

· 3,3-0imeihyl-l,3,4,S-tetrahydro-S-phenyl-1.S·benzDlhiazepine-1.1 ·dioxide; 
(:1:)-l·n·Butyl-3-ethyl-2,3, 4,5-tetrahydro-7~8-dimethoxy-S-phenyl-1,S-benzothiazcpine· l, l • 

dioxide; 
3 ,3-Dicthyl-2,3,4,S-tetrahydro-7 ,8-dimethoxy-5-phenyl-1,5-benzothiazepine--1, l-dioxide: 

· (:)-J-n-Butyl-3-ethyl-2,3,4,S-tetrahydro-8-methoxy-5-phenyl-1,5-benzothiazepine-l, l · 

dioxide; 
3,3-Diethyl-2,3,4,S-tetrahydro-8-meshoxy-5-phenyl-l ,S-benz:othiazepine-1.1 ·dioxide; 
(::1: )·l·n-ButyJ-3-cthyl-l.l,4,5-tettahydro-S-phenyl-I ,S-benzothiazepin-8-ol-J, I-dioxide; 
3,3-Diethyl-2,3, 4,5-tetrahydro-5-phcnyl· l ,5-benzothiazepin-8-ol-t ." 1.cfioxide: 
(:!:: )-3·n-Butyl·3·ethy1·2,3, 4,S-tetrahydro-7-methoxy-5-phenyl- l ,S-benzothi.Zepin-8-oJ-1, 1 • 
dioxide; 
3,3-Diethyl-2,3 ,4,S-tetrahydro-7-metboxy-5-phenyl-l ,S-benzothiazepin-l~ol-1, l-dioxidc: 
(*)· 7-bromo-3-n-Butyl-3-ethyl-2,3 ,4,S-tetrahydro-8-methoxy-5-phenyl· l ,S· 

benzothiazcpjne· l, 1-dioxide; 
7-brcmo-3.J-Diethyl-2,3,4,5-tetrahydro-8-medioxy-5-phenyl·l,5-benzotbiazepine·l.J· 

dioxide; 
(:1: )-3-n-Butyl-3-ethyl-2,3,4,5-teuahydro-5-phenyl-l,S-benzothiazepin-7,8-diol-1, 1-dioxide; 
3,J-DiethyJ-2,3,4,S-tetrahydro-S-phenyJ-1,5-benzothiazepin-7,8-dioJ-1, l-dimdde; 
(:!:)-J-n-Bueyt:3~-2,3;4,5.:.tCtriiJijilfo:8-merboxY.:s-phenyl-1,S-benzotbiazePfne-l· 
monoxide; 
3, J-DiethyJ-2,3,4,S-tetrahydro-8-metboxy·S-phenyl- l ,S·benzothiazepine-1-monoxide; 

(:1: )-3-n-Butyl-3-ethyl-2,3,4,5-teuahydn>-S-phenyl-l,5-benzathiazepin-8-ol· 1-monoxide; 
3,3-Diethyl-2,3,4,5-teuahydro-S-phenyl-l ,S-benzotbiazepin-8-ol-l ·monoxide; 
(:}-3-n-Butyl-3-ethyl-2.3-d11iydro-8-methoxy-S-phenyl-l,S·benzothiazepin-4-one; 
(::1:)-3-n-Butyl-3-ethyl-2,3,4,5-teuahydro-8-methoxy-5-phenyl-I,5-benmtbiazepine; 

------·-----· 
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(::1:)-3-n-Butyl-3-elhyl-2,l,4,5-tctrahydro-8-mcthoxy-5-phenyl-I ,5·benzotbiazepine-l, 1 • 

dioxide; 
(::1:)-l-n-Buty1·3-eihyl-2,l,4,5·teuahydro-8-hydroxy-5-phenyl·l,S·benzothiazepine-l, 1· 

dioxide: 
{:J:)-7-Bromo-3-n-butyl·l-ethyl-2,3-dihydro-8-methoxy-S-phenyl-1,S-benzothiazepin-4-one; 

(:t)-7-Bromo-3-n·butyl-l·ethyl-2,3,4,S-teuahydro-8-methoxy-S-phenyl·l,S· 

benzothiazepine I, I-dioxide; 

(:1:}7-Bromo-3-n-butyl-3-ethyl-2,3,4,5-tetrahydro-S-phenyl-1,S-benzothiazepin-B-o~ 1,1· 

dioxide; 
(:1:)-3-n-butyl-3-ethyl-2,3, 4,5-tetrahydro-7-methoxy-S~phenyl- l ,S-benzothiazepin-8-ol I. J • 

dioxide; 
(:1:)-J-n-butyJ-3-ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-5-phenyl-1,5-benzothiazepine 1.1-

dioxide; 
{: }3-n·butyl-3-ethyl-2,3,4, S-tetrahydro-S:phenyl-1, 5-benzothiazepine-7, 8-diol 1, I -diolldde; 

{:I:} 7-Bromo·3·n-butyl-3-ethyl-2,3-dihydro-S-phenyl-1,S-benzothiazepin-4-one: 

(::!:; )-3-n-butyl-3-ethyl-2,3 ,4,5-tetrahydro-i-methoxy-5-phenyl-1,5-benzothiazepine l, l • 

dioxide: and 
(:1:)-3-n-butyl-3-ethyl-2,3,4,S-tetrahydro·S·phenyl-I,S~benzothiazepin-7-ol I, I-dioxide. 

Panicularly preferred compounds include: 

(::1:)-3-n-butyl-3-ethyl-2,3,4,S·tetrahydro-7-methoxy-S-phenyl-1,5-benzothiazepin-8-ol 1, l • 

dioxide; and 
(:i: )-3-n-Butyl-3-ethyl-2,3,4,5-tetrahydro-8-hydroxy-5-phenyl-J ,S-benzothiazepine-1.1 • 

dioxide. 

3ll 
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3.3·Dicthyl·2.3,4,S·tetrahydro-t,I-dioxo-S-phenyl-J,4-benzothiazcpin-8·yl aspanate. 

(3R,SR.)-3-Butyl-3-cthyl·2.3,4,S-tetradhydro-7,8-dimethoxy-S-phenyl-l,4-benzothiazepine· 

1,1-dioxi~ 

(31l,SR.)-3-ButyI-3-ethyl-2,3,4,5·tetrahydro--7,8-dimcthoxy-5-phenyl·l,4-benzothiazepin-4-

ol 1,1-dioxide; 

(+-)-Tram-3-butyl-3-ethyt-Z3,4,S-tetrahydro-7,8-dimcthoxy-5-phcnyl·l,4-benzothiazepine-

1, ]-dioxide; 

(+-)-Trans-3-butyl-3-cihyl-2,3,4,S·tetrahydro-7,8-dbnethoxy-S-phenyl-1,4,-benzothiazepin-

4-ol l, l-dioxide; 

(3R.Sll)-1-Bromo-3-butyl-3-ethyl-2,3,4,5-tctrahydro-8-methoxy-S-phenyl-1,4-

benzotiazcpinc J,l-dioxide; 

(3R.Sll)-7-Bromo·3-butyl-3-ethyl-2,3,4,S-tetrahydro-8-methoxy-5-phenyl-J,4-

bemothiazepin-+l 1,1-dioxide: 

(3R,SR)-3-ButyJ-3-ethyJ..2,3,4,S·tctrahydro-S-phenyl· l ,4-benzothiazepine-7,8--dioJ l, l • 

dioxide; 

(3.R,SR)-3-Butyl·3-ethyl·2,3,4,S-tetrahydro-8-mr:thoxy-5-phenyl· 1 ,4-benzothiazepin-7-ol 

1,1-dioxidc; 

~THIS SHEET HAS BEEN . 
REPLACED ~ 
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(3R.,SR)-3-Butyl-3-ethyl-2,3,4,S-cetrahydro-7-methoxy-S-phcnyl-1,4-benzothiazepin-8-ol 
l, J-cfjoxide; 

(+-)-Trans-3-butyl-J-ethyl-2,3,4,5-tetrahydro-8-methoxy-5-phenyl-1,4·benzothiazepine I,!­
dioxide; 

. ( +-)-Trans-3-butyl-3-elhyl-2,3,4,S-tetrahydro-S-phcnyl-l,4-benzothiazepin-8-ol I, I-dioxide; 

(+-)-Trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-S-phenyl·l,4-benzothiazepine-4,B-diol; 

(+-)-Trans-3-butyl-3-ethyl-2,3 ,4,S-tetrahydro-8-methoxy-S-phc:nyl-l,4-bc:nzothfazepine-7-
carbal~ebyde l, l-dio2dde; 

(+-)-Trans-2-((3-butyJ-3-ethyl-2,3,4,S-tetrahydro-8-methoxy-5-phenyl-l,4-benzotbiazepin-
7-yl)mcthoxy) ethanol S,S-dioxide; 

(+-}Trans-3-butyl-3-ethyl-2,3,4,5-tetrahydro-8-hydroxy-S-phenyl-l,4-benzothiazcpine-7-
carbaldehyde l, 1-dioxide; 

(+-)-Trans-3-butyl-3-ethyl-2.3,4,S-tetrahydro-S-phenyl-l ,4-benzothiazepin-8-thioll, 1-
dioxide; 

(+-)-Trans-3-butyl-3-ethyl-2,3,4.S-tetrahydro-S-phenyl-l,4-benzothiazepin-B-sulfonic acid-
1, 1-dioJdde; 

(7R,9R)-7-Butyl-7-ethyl-6, 7,8,9-tetrabydro-P..phenyl-l,3-dioxalo( 4,S-H)(l,4)­
bcnzothiazcpine S,s-dioxide; 

(+-)-Trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-8,9-cUmethoxy-5-piienyl-l,4-benzotbiazepine-
1, 1-dioxide; 

(JR,SR)-3-butyl-3-ethyl-S-(4-fluorophenyl)-2,3,4,S-tetrahydro-7,8-dimethoxy-l,4-
benzothiazpin-4-ol 1, I-dioxide; 

(+-)-Trans-3-butyJ-3-ethyl-2,3,4,S-tetrahydro-8-methoxy-S-phcnyl-l,4-benzothiazepine-7-
mctbanol S,s-dioxide; 
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(3R,SR)-3-butyl-3-cthyl-2,3,4,S-mrahydro-8-methoxy-7-aitro-S-phenyl-t,4-
benzothiazepine-1,l-dioxide; 

(+-)-Tram-3-butyl-3-ethyl-2,3,4,S-tetrahydro-8-methoxy-7-(methoxymcthyl)-S-pbcnyl-1,4-

benzotmazepine l, 1-dioxide; 

(3R,.5R.)-3-butyl-3-ethyJ-2,3,4,S-tetrahydro-5-phenyl-l,4-benzotbiazepin-7,8-diyl diacetate-

1, 1-~oxide; 

(8R,10R)-8-Butyl-8-ethyl-2,3,7,8,9, 10-hexahydro-10-l,4-dioxono(2,3-H)(l,4)­

benzothiazepine 6,6-dioxide; 

(3R,5R)-3-butyl-7,8-diethox)'-2,3,4,5-tetrahydro-S-phenyl-1,4-benzothiazepine I, J-dioXide; 

(+-)-Trans-3-butyl-8..ethoxy-3-ethyl-2,3,4,S-teuahydro-S-phenyl-1,4-benzotbiazepine-1, 1-
dioxide; 

. (+-)-Trans-3-butyl-3-ethyJ-2,3,4,S-tctrahydro-8-isopropoxy-S-phenyl-1,4-
benzothiazepine J, l .c:fioxide hydrochloride; 

(+..)-Trans-3-butyl-3-ethyl-2,3,4,S-teuahydro-S-phenyl-l,4-bcnzothiazcpin-8-carbaldehYcfe­
l,l-dioxide; 

3,J-Diethyl-2,3.4,S-tctrahydro-7,8-dimethoxy-5-phenyl-l,4-benzothiazcpine 1, I-dioxide; 

J,3-Diethyl-S-{4-fJuorophcnyl)-2,3,4,S-tetrahydro-8-methoxy-l,4-benzothiazepine l, l· 
dioxide; 

3 ,3-Diethyl-2,3,4,S-tenhydro-8-IJIClhoxy-S-phenyJ-l ,4-benzoihiazepine 1, I-dioxide; 

3,3-Diethy)-2,3,4,S-tetrahydro-5-phcnyl-l,4-benzothiazpjn-4~8-diol l";l :ctiOXidi;-. 

(ltS)-J,3-Diethyl-2,3,4,S-tetrahydro-4-hydroxy-7,8-dimethoxy-S-pbenyl-l,4-
bcnzothiazepine l, 1-dioxide; 

(+-)-Trans·3-butyl-8-ethoxy-3-cthyl-2.3,4,S-tctrahydro-S-phcnyl-l,4-benzotbiazcpin-4-ol-
1,1-dimdde; 
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(+-} Trans-3-butyl-J-ethyl-2,3,4,.5-tetrahydro-8-isopropoxy-S-pheny!-l ,4-benzothiazepin-4· 
oJ 1.1-dioxide; 

(+-)-Trans-J-butyl-3-ethyJ-2,3,4,5-tetrahydro-7,8,9-trimethoxy-S-pbenyl-l.4-
benzothiazepin-4-oJ 1, 1-dioxide; 

(JR,SR)-J~butyl-3-ethyl-2,3,4,S-tetrahydro-S-phenyl-l,4-benzothiazpin-4, 7,8-triol l, 1 • 
dioxide; 

( +-)-Trans-3·butyl-3-ethyl-2,3,4,S-tetrahydro-4, 7,8-trimcthoxy-5-phenyl-1,4-
benzotj:iiazepine l, l-dioxide; 

(+-). Trans-3-butyl-3-ethyl-5-phenyl-2,3,4,5-tetrahydro-7,8-dimethoxy-1 ,4-benzcthiazepin-
4-yJ acetate S,S-dioxide; 

3 ,3-Diethyl-2,3,4,S-tetrahydro-S-phenyl-1,4-benzot!dazepin-S-ol 1, l-dioxide; 

3.3-Diethyl-2,3,4,S-tetrahydro-7-mcthoxy-S-phenyl-J ,4-benzothiazcpin-8-ol l, 1-dioxide; 

3,3-Dibutyl-2,3,4,5-tetrah.ydro-5-phenyJ.. I ,4-bemothiazepin·8·ol l, l-dioxide; 

( ... ·}-Tnms-3-Butyl-3-ethyl-2,3,4,5-temhydro-1,J-dioxo-5-phenyl-t,4-benzothiazepin-8-yl 
hydrogen sulfate; · · 

(+.. )-T:rans-3-Butyl-3-ethyl-2.3,4,S·tetnhydro-1, l-dioxo-S-phenyl-1,4-benzothiazepin-8-yl 
dibydrogen phosplJ&le; 

3,3-Diethyl-2.3,4,S-teuahydro-1, l-dioxo-S-phenyl-l ,4-benzothiazepin-8-yJ hydrogen 
sulfate; 

3,3-Diethyl-2,3,4,5-tetrahydro-1, 1-dicxo-S-pbenyl-1,4-bcnzathiazepin-8-yl­
dihydroscn phosphate; 

(+-)-Trans-3-Butyl-3-ethyl-2,3,4,5-tetrahydro-l, l-dioxo-S-pbenyl-J,4-
benzothiazepin-S-yl aspanate; and 

ili1i1iiil1ii 
THIS SHEET HAS BEEN 

REPLACED 



W098/40375 PCT/US98/03792 

(22) ( +-)-Trans-3-butyl-3-ethyl-2,3,4,S..tetrabydro-8-methoxy-S-phenyl-l ,4-

benzcthiazcpine-7-meihanol S,5-dioxide, mp 122-J2JO C 

(23) (3R.,SR}3-butyl-3-ethyl-2,3,4,S-tetrabydrc-8-methexy-7-nhro-S-phenyl-l,4-

benzothiazepine 1,1-dioxide0.40 hydrate, mp 122-1230 C 

·. (24) (+-)-Trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-8-methoxy-7-(methoxymethyl)-5-

phenyl-1,4-benzcthiazepme l,1-dioxide, mp 118-1190 C 

(25) (+-} Trans-7-brcmo-3-butyl-3-etbyl-Z3,4,S-1etrahydro-S-phenyl-l,4-

bcnzothiazepin-8-cl I,1-dicxide 0.40 hydrate, mp 137-1380 C 

(26) ( +-)-Trans-3-butyl-3-ethyl-2,3,4,5-tctrahydro-7,8,9-trimethcxy-5-phenyl-l,4-

bemothiazepine 1,1-dioxfde, mp 169-1700C 

(27) (3R,SR}3-butyl-3-etbyl-2,3,4,S-tetrahydro-5-phenyl-l,4-benzothiazepin-7,8-diyl 

diacetate l,1-dioxide, mp 79-BJO C 

- (28)-· cm. t OR)-8-Butyl-8-ethyl-2.3, 7,8,9,10-bexahydro-1 O-J-;4-dioxono(2,3-H)(l;4)-­

benzothiazepine 6,6-dioxide, mp 120 C 

(29) (3R,5R)-3-butyl-7,8-diethoxy-2,3,4,S-tetrahydPe-S-phenyl-t,4-bcnzothiazepine 1,1 
dioxide 0.20 hydrate, mp 110.l I JO C 
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(30) ( +-)-Trans-3-butyJ-8-cchoxy-J-cthyJ-2.J ,4,5-tctrahydro-5-phenyJ-1,4-
bcnzothiazepine 1, I-dioxide, mp 4S-S40 C 

(31) ( +-)-Trans-J-butyl-3-ethyl-2,3,4,S-teuahydro-8-(methylthio )·5-phenyl· 1.4-
benzothiazepine l, 1-diaxide hydrochloride, mp 194-1970 C 

(32) (+-)-Trans-3-butyl-3-ethyl-2,3,4,S·tettahydro-8-isopropoxy-S-phenyl-J ,4-
beim>tbiazepinc 1,1-dioxide hydrochloride. mp 178-JIJO C 

(33) (+· )· Trans-3-butyl-3-ethyl-2,3,4,S-teuahydro-S-phenyl-t ,4-benzothiazepin-8-
cirbaldehyde 1,1-dioxide, mp 165-1700 C 

(34) 3,3-Dietbyl-2,3,4,S-tetrahydro-l, 1-dioxo-S-phenyt-I ,4-benzothiazepin-8-yl aspanate 

(3S) 3,3-Diethyl-2.3,4,S-tetrahydro-7,8-dirnethoxy-S-phenyl-l,4-benzothiazepine-1,1-
dioxide, mp 163-1640 C 

(36) 3,3-Diethyl-S-(4-tluorcphenyl)-2,3,4,S-teuahydro-8-methoxy-1,4-~othiazepine· 
1,1-dioxide mp 101-JOJO C 

(31) 3,3-Diethyl-2,3,4,5-tetrahydro-8-mcihcxy-5-phenyl-1,4-be.azothiazepme-l,1·· 
dioxjde, mp 132-1330 C 

(3 8) 3,3-Dicthyl-2,3,4,S-tetrabydro-S-phenyl-l ,4-benzothiazepin-4,8-diol-
1,l-dioxide, mp 225-2270 C 

(39) (RS}-3,3-Diethyl-2,3,4,.S-tetrahydro-4-hydroxy-7,8-dimetboxy-.5-phenyJ-l.4-
benzotbiazepine 1,1-dioxide, mp 205-2060 C 

(40) (+. )-Trans-3-butyl-8-ethoxy-3-cthyl-2,3,4,5-tctrahydro-S-phenyJ-1,4-
bcnzothiazepin-4-ol-l; l-dioxide,· mp· l49-1SOO C 

(41) (+-}-Tram-3-butyJ-l-etbyl·2,3,4,S-retrahydro-8·isopropoxy·S·phenyl-l,4-
bemothiazepiu 4 ol I.I-dioxide, mp 109·1JSO C 

(42) (+-)-Trans-3-butyl·3-edlyl·2,3,4.5-tetrahydro-71819-ttimethoxy·S·phenyl-l,4-
bc:nzothiazcpin-4-ol 1, I-dioxide, mp 84-960 C 

JJ.3 
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(43) (3ll,SR)-l-butyl-3-ethyl-2,l,4,5-tetrahydrc-S-phenyl-1,4-benzotbiazpin-4, 7 ,8-triol­

J, I-dicxide., mp 215-2200 C 

(44) (+-)-Trans-3-butyl-3-ethyl-2,3,4,5-tetrahydro-4, 7,8-trimctboxy-S .. pbenyl· l ,4-
benzothiazcpinc 1,1-dioxidc, mp 169-1870 C 

(45) .(+· )-Trans·3-butyl-3-ethyl-5-phenyl-2,3,4t5-tetrahydro-7,8-dimcthoxy-l.,4-
bcnzothiazcpin-4-yl acetate S,S-dioxide, mp 154-1 S60 C 

( 46) 3,J-Djethyl-2,3,4,S-tetrahydro-S-pbenyl-1,4-benzotbiazepin-8-ol l, 1-dioxide. mp 
111-17aoc 

(47) 3,3-Diethyl-2,3,4,S-tetrahydro-7-mctboxy-S-phenyl-J,4-benzothiazepin-8-ol l,1-

dioxide 

( 48) 3,3-Di"butyl-2,3,4.S-tettahydro-S-pbenyl-I. 4-bcnzotlUazcpin-8-ol l, I-dioxide 

(49) (+· )-Trans-3-Butyl-3-ethyl-2,3,4,S-tetrahydro-l, 1-dioxo-5-ph~yl-l,4-
benzcthiazepin-8-yl hydrogen sulfate, mp l 96.S-200°C 

(50) (+.. )-Trans-3-Butyl-3-cthyl-2.3,4,.5-tetrahydro-I, 1-dioxo-S-phenyl-1,4-
benzothiazepin-8-yl dihydrogen phosplwe 

(51) 3,3-Diethyl-2.3,4,S-teuahydro-t,l-dioxo-S..phenyl-1,4-benzothiazepin-8-ylhydrogcn 
sul&te 

(52) 3,3-Diethyl-2,3,4,S-tetrahydro-l, 1 ·dioxo-S-phc:nyl· l ,4-bc:nzothiazepin-8-
yldihydrogcn phosphate 

_(53) ... (+..)-Tnms-3-Butyl-3-ethyl-2,3,4,5-tetrahydto-.1,1-dioxo-S-phenyl-l,~-· 

benzcibiazepin-8-yl aspanate 

33'-/ 
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1. The compounds or the fonnula (I) : 

~
1~fR9R.lO 

0 S~al 

a: .s Jt. 4 al <•> 
Jl 

wherein R.1 is a suaight chained C1-6 alkyl group; R2 is a sumght chained Ct-6 

. alkyl group; Jl3 is hydrcgen or a group ORl 1 in which Jll 1 is hydrogen. optionally 

substituted C1-6 alkyl or a C1-6 alkylcarbonyl group; R.4 is pyridyl or optionally 

substituted phenyl; Jl5, R.6, R.7 and R.8 are the same or difFerent and each is selected 

&om hydrosen. halosen, cyano. atS.acctylide, OJl1:5, optiomlly substituted Ct-6 

aJkyl, COJllS, CH(OH)R.1S, S(O)nR.15, P(O)(OR.1:5)2, OCOR.15, OCF3, OCN, 

SCN, NHCN, CH20R.lS, CHO~ (CHl>pCN. CONR.12Jl13, (CH2)pC02R.lS, 

(CH2)pNR.l21.13, C<>lR.15, NHCOCF3, NHS02R15, OCHiORlS, OCH=CHR.15, 

O(CH2CH20)oR1S, O(CHl>pSO]JllS, O(CH2)pNR.llR,13 and 

O(CH2)~12Jtl3Jt14 wherein pis an integer &om 1-4, n is an integer &om 0-3 

and,R.12, Jlll, Jll4 and R.15 are independently selected ftom hydrogen and· 

optionally substituted C1-6 alkyl; or R.6 and R. 7 are linked to fann a group · 

-o 
I cca 12R.13> 

-0 m 

wherein Rl2 and Jll3 are as hereinbetbre defined and mis 1or2; and R.9 and a.IO 

are the same or dift'crcnt and each is hydrogen or C1-6 alkyl: with the proviso that 

when al is hydrogen elther R.7 is not hydrcsen or at least two orlls, R.6. R.7 and 

R. 8 are not·· hydrogen; and salts. solvatcs and physiologically ibnctional derivatives ·­

thereof. 

·--·--··-··-·-··---· ----·-·-··-----
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2. The compounds as claimed in claim I which are of the fonnula (D) 

R1~8~fR'a10 Q s~; a.• 
-tl'a2 (II) 

a' j a" H 
ll 

wherein :al to R10 are as hereinbefore defined and R.7a is selected ff.om halosen. 
cyano, lll5-acctylide, OR.15, optionally substituted C1-6 alkyl. COR.15. 

CH(OH)lllS, S(O)nJllS, P(O)(OR.15)2, ocoalS. OCF3, OCN, SCN, HNCN, 

CH20R.l5, CHO, (CH2)pCN, CONR.12Rll, (CH:z)pC~R.15, (CH2)pNR.12&13, 
CDlR.15, NHCOCF3, NHS<l2JllS, OCH201tlS, OCH=CHR.15. 
O(CH2CH20)0R15, O(CH:z)pSOJR.15, O(CH2)pNR.12Jtll Ind 
OCCH2)pWll12at3R,14 wherein n. p and a12 to R.15 are as hereinbefore defined; 

and salts, solvates or pbysiolosically tbnctional derivatives thereof. 

3. The compounds as claimed in claim 1 which are of the fonnuJa (DI) : 

1~
8

~fa9._10 
R. S:X.al 

0 2 a: 
a' J a4 H 

R. (DI) 

wherein R. l.Jl 10 are as defined in claim 1; and salts, solvates and physiolosically 
fimc:tional derivaiives !hereof 

4. The compounds as claimed in claim J which are of the fonnula (IV) 

--- ---- ----------·----

wherein R,l.R,10 are as deftned in claim I; arid salts, solvata and physiolosically 
fimcdona1 derivatives thcrco£ 
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S. The compounds as claimed in claim 1 which are of the formula (IVa) 

6. 

wherein Rl-1.lO are as ddincd in claim 1; and salts, solvates and physiologically 

tbnctional derivatives thereo£ 

The compounds as claimed in claim 1 wherein: 

R 1 and a.2 are straight chained C 1-6 alkyl; 

R.3 is hydrogen or hydroxy. 
R.4 is unsubstituted phenyl; 

R.5 is hydrogen; 
R9 and R 1 O are both hydrogen; and either 

--·-----------------------

~7 is selected &om halogen, hydroxy, C1-6 alkoxy, optionally substituted 

C1-6 alkyl, -S(O)aRlS, -OC(O)Rl.S, and -CH2oat5 wherein .R.15 is hydrogen or 

c l-6 alkyl; and 
R.6 and R 8 are independently selected :tram hydrogen and those groups listed in the 

definition afR 7; or 

R.8 is hydrogen and R6 and R7 are linlced to !onn a sroup-O-(CH2)m-O- wherein 

mis 1 or2; _ 

and salts, solmes, and physioJosically fimctional derivadves thereof 

7. A compound according to any of claims 1 to 6 wherein 1.6 and R.7 are both 

~-

8. A compound selected &om 1he group consisting of: 

(3R,SR)-3-Butyl-3-ethyl-2,3,4,S-temhydro-7,8-dhnethoxy-5·phenyl-1,4-

bc:nzothiazcpin 1,1-dioxide; 

THIS SHEET HAS Bf.EN 
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(lll,SR)-l·Butyl-3-ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-S-phcnyl·l,4-

benzothiazepin-4-ol l, I-dioxide; 

(+.. )-Trans-3-butyl-J-ethyl-2,3,4,S-teuahydro-7,8-dimethoxy-5-phcnyl-1,4-

benzothiazepine 1,1-dioxide; 

(+.)-Trans-3-butyl-3-cthyJ-2,3,4,5-tetrahydro-7,8-dimethoxy-S~phenyl-l,4,­

~l l, l-dioxide; 

(lR,SR)-7-Bromo-3-butyl-3-cthyl-2,3,4,5-tetrahydro-8-methoxy-S-phenyJ-t,4-
benzothiazepine l, l·dioxide; 

(lR,SR)-7-Bromo-l-butyJ.J-cthyJ-2,3,4,5-tetrahydro-8-methoxy-S-phenyl-l,4-
benzothiazcpin-4-ol l,1-dioxide; 

(JR,SR)-3-Butyl-3-cthyl-2,3,4,S-teU'ahydro-S-phenyl-l ,4-benzothiazepine-7.8-diol 

l, !-dioxide; 

(3ll,Sll)·3-Butyl-3-cthyl-2,3,4,S-tetrabydro-8-methoxy-5-phenyl-1,4-
benzcthiazepin-7-ol t,t-dioxide; 

(3ll,SR)-3-Busyl-3-ethyl-2,3,4,S-tetnhydro-7-methcxy-S-pbenyl·l,4-
bemothiazcpin-8-ol l,1-dioxide; 

(+..)-Trans-3-butyl-3-etbyl-2.J,4,S-tetrahydro-8-methoxy-S-phenyl-l,4-
benzothiazepine 1, 1-dioxide; 

(+-)-Trans-3-butyJ-3-cthyl-2,3,4,S-tetnhydro-S-pbenyl·l,4-benzmhiazepin-8-ol 
I, 1-dioxide; 

(+-)-'!'rans-3-butyl-l~l:~~.1.s-~~~~--.e~-1.~~~.~ 
dioJ; 

(+-)-Trans-3-butyl-3-etbyl-2,3,4,.5-tetnhydro-~methoxy-S-phenyl-1,4-
benzothiazepine-7-c:ubaldebydc 1,1-dioxide; --- --- ---- ------ ---· ----

3.J~ 
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(+-)-Trans-2-((3-butyl-3-cthyl-2.3.4,S-tetrahydro..S-metbaxy-S-phenyl-l .4-
benzothiazepin-7 ·y1)meihoxy) ethanol S,S-dioxide; 

(+·)-Trans-3-butyl-3-eihyl-2,3,4,S-tetrahydro-8-bydroxy-S-phenyl-l,4-
benzotbiazcpine-7.oearbaldehyde I, I-dioxide; 

( +-)-Trans-3-butyJ-3-ethyl-2.J,4,S-tetrahydro-S-phenyl-1,4-benzotbiazepin-8-thiol 
1,1-dioxi~ 

(+-)-Trans-3-butyl-3-cthyl-2,3,4,S-tetrahydro-S-pheny1-1.4-benzothiazepin-8· 
suJtonic acid l, J-dioxide; 

(7R,9R)-7-Butyl-7-ethyl-6, 7,8,9-tetrahydro-9-phenyl-J,3-dioxolo( 4,5-H)( 1,4)­
benzothiazepine S,S-dioxide; 

(+• )-Trans-3-buty1·3-ethyl-2,3,4,S-tetrahyclro-8,9-climethoxy-S-phenyl-1,4-
benzothiazepine 1, 1-dioxide; 

(3R,SR.)-3-butyl-3-ethyl-5-(4-fluoropbenyl)-2,3,4,S-tetrahyclro-7,8-dimetboxy-l,4-
bcmotbiazpjn-4-l l, l·dioxide; 

(+..)-Trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-8-methox:y-5-phenyl-l,4-
benzathiazepine-7-mcthanol S,5-dioxide; 

(lR,Sll)-3-butyl-3-ethyl-2,3,4,S-tmahydra-8-methoxy-7-nitro-S-pbenyl-l,4-
bcnzothiazepine l, 1-dioxide; 

(+-)-Trans-3-butyJ-3-ethyJ-2,3,4,S-tcttahydro-8-methoxy-7-(methoxymethyl)-5-
phenyl-l,4-benzothiazepine 1, I-dioxide; 

. . 
(3R:;SR.}J-butyI-J=ethyl-2,3,4,S-tetrabyclro-s.:phaiyt:r,4.;6enzothiazepiii-7~a.;diyl 
diacetate 1, l-dioxkle; 

(BR, 1OR}B-ButyJ-8-ethyl-2,3,7,8,9, 1O..bexahydro-10..1,4-clioxona(2,3-H)( 1.4)-
benzotbiazepine 6,6-dioxidc; ·--.. --------·--······------

3.Jj 
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(3R.SR)-3·butyJ-7 .B-diethoxy·2,3.4,S·tetrahydro-S-phenyl·1.4-benzothia.zepine I, l • 

dioxide; 

(+-)-Trans-3-butyl-8-ethoxy-3-ethyl-2.3,4.S·tetrahydro-5-phcnyl· I ,4-

benzotmazepine I. I-dioxide; 

(+-)-Trans-3-butyl-3.oetbyl-2,3,4,S-tettahydro-8-isoprcpoxy-S-phenyl-l ,4-

benzothiazepine 1,1-dioxide hydrochloride; 

(+-)-Tram·3-butyl-3-cthyl·2,3,4,S-tetrabydro-S·phenyl· l,4-bcnzothiazepin-8-

carbaldehyde 1, I-dioxide; 

l,3-Diethyl-2,3,4,S-tetrahydro-7 ,8-dimethcxy-S .. phenyl-1,4-benzothia.zepine 1, l • 

dioxide; 

3,3-Diethyl-S-( 4-fluorophcnyl)-2,3,4,S-tetrahydro-8-methoxy-1,4-benzotbia.zepine 

1,1-dioxide; 

3,3-Diethyl-2,3,4,S-tetrahydro-8-methoxy-S-phenyl-l,4-benzothiazepine 1,1· 

dioxide; 

313-Diethyl-2,3,4,5-tctrahycfn>..5 .. phenyt-l,4-benzotfUazpin-418-diol l,J-dicxide; 

(RS)-3,3-DiethyJ-2,3,4,5-tctrahydro-4-hydroxy-7,8-dimethoxy-5-phenyl-1,4-

benzothiazepine 1,1-dioxide; ---------------

=~~M~~~~4- , iifi/ifi1flr 
(+-)-Trans-3-butyl-3-ethyl-2,3,4,5-tetrahydro-1-isopropoxy-S-pbenyl·l,4- -

beazotbiazepin-4-ol 1, I-dioxide; 

(+-)-Trans-3-butyl-3-cthyl·2,3,4,S·teuahydro-7,8,9·trlmethox}'-S-phenyl-l,4-

benzcthiazepino4-ol l, 1-dioxide; 

(3R,Slt)-3-butyl-3-ethyt-2,3,4,S-teuahydro-S-phenyl-1,4-benzathiazpin-4, 7,8-uiol 

1,1-dioxicle; 

THIS SHEET HAS BEEN 
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( +-)-Trans-3-butyl-3-ethyl-2.J,4,S-tet.rahydro-4, 7,8-trimethoxy-S-phenyl- t .4-

benzothiazcpine l, 1-diaxide; 

( +-)-Trans-3..butyl-3-ethyl-5-phenyl-2,3,4,5-teuahydro-7,8-dimcthoxy·1,4· 

bcnzothiazcpin-4-yl acetate S.S-diaxide; 

3,3-Diethyl-2.,314,S-ccuahydro-S-phcnyl• l ,4-bcnzotbiazcpin-8-ol I, I-dioxide; 

3,3-Diethyl-2,3,4,5-tctrahydro-7-mcthoxy-S-phcnyl-l,4-bcnzothiazcpin-8-ol l, l • 

dioxide; 

3,3-Dibutyl-2,3,4,5-tetrahydro-S-phenyl-1,4-beazothjazepin-8-ol 1, I-dioxide~ 

( +. )-Trans-3-Butyl-3-etbyl-2.,3,4.S•tctrahydr0:.1, t-dioxo-5-phenyl-1,4-

bcnzothiazepin-8-yl hydrosen sulf'ate; 

(+-)-Trans-3-Butyl-3-cthyl-2,3,4,S-tetrahydro-l,1-dioxo-S-phenyl·l,4-

benzothiazepin-8-yl dihydrogen phosphate; 

3,3-Diethyl-2,3,4,S-tetrahydro-J,J-dioxo-S-pbenyl·l,4-benzotJUazepin-8-yl 

hydrogen suI&te: 

3,3-Diethyl-2.3,4,S·tctrahydro-l,1-dioxo-S-phcnyl-l,4-bcnzothiazcpin-8-yl 

dihydrogen phosphate; 

(+-)-Trans-3-~utyl-3-ethyl:2.3,4,S-tetrahydro-1, 1-dioxo-S-phenyl-l,4-

benzotbiazepin-8-yl aspanate; and 

3,3-Diethyl-2,3,4,5-tetrahydro-t, l-dioxo-S-phenyl-1,4-benzothiazepin-8-yl 

aspartate. 

9. (3R.SR.)-3-Butyl-3-ethyl-2.3,4,5-tctrahydro-7, 8-dimcthoxy-5-phcnyl-l,4-

bemotbiazepine 1,1-dloxide, or a salt, solvate. or physiologically fbnctional 

derivative thcreo£ 

73 'f I 
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-------

Compounds ) having exceptional hypolipidaemic propenies include:-

(+-)-trans-3-ethyJ-2,3,4.S-tetrahydro-3-((2R)-2-hydroxybutyl)-5-:phenyl-l,4-
benzothiazepine 1, 1-dioxide; 
(+-)-trans-1-(3-etbyl-2,3,4,S·tetnlhydro-8-methoxy·S-phmyl-1,4-benzotbiazepin·l­
yl-2(R)-2-butanol S,S-dioxide; 
( +-)-1rans-l-(3-ethyl-2,3,4,S-tettahydro-8-methoxy-5-phenyl-I ,4-benzothiazepin-3-
YQ:~·-butanol S,S-cHoxide; 
( +-)-trans-l-(3-ethyl-2,3,4.S·tcttahydro-7-methaxy-5-phenyl-1,4-benzothiazepin-3-
yJ}2(R)-2·lnuanol S,S-dioxide; 
{+-)-trans-1-(3-ethyl-S-(4-fluorophenyl)-2,3,4,S-tetrahydro-7-methoxy-1,4-
benzothiazepln·3·yl)-2(R)-2-buranol S,S-dioxide; 
( +-)-trans-1-(3-ethyl-5·(4-hydroxypbenyl)-2,3,4,5-tetrahydro-1,4-benzothiazepin·l· 
yl)-2(R)-2-butanol S,S-dioxide 0.5 hydrate: 

THIS SHEET HAS BEEN " 
REPLACED 



W098/40375 PCT/US!.»8103792 

(+· )·trans·3·butyl·3-ethyl-2.J,4,5-tetrahydro-S-( 4-hydroxyphcnyl)-1,4-
bcnzothiazepinc 1.l-dioxidc hydrochloride; 

(+-)-cis-3-ethyl-2,3,4,5-teuahydro-3-(4-hydroxybutyl)-S-phenyl-l,4-benzotbiazepine 

1,J-dioxide hydrochloride; 

(+-}ttans·l~l-2,3,4,S-tetrahydro-3-(4-hydroxybutyl)-S·pbenyl-1,4-

benzothiazepine 1,1-dioxide; 
(+-)-trans-3-butyl-3-elhyl-2,3,4,S-tetrahydro-7-hydroxy-5-phenyl-1,4-
. benzothiazepine I, 1 dioxide; 
( +-}ttans-1-(3-ethyl-2,3,4,S-tettabydro-S-pbenyl-1,4-benzotbiazepin·3·yl}4,4,4-
tritluoro-(2S)·2·butanol- S,5-dioxide; 
(+-}trans-1-(3-ethyl-2,3,4,S·teuahydro-7-methoxy-5-phenyl-I ,4-benr.othiazepin-3· 
yl)-4,4,4-trifluoro-(2S}2-buunol-S,S-dioxide; 
(+-}uans-3-Ethyl-2,3,4,5-tetrahydro-3-(3-hydroxybutyl)-5-phenyl·l,4-
benzotbiazepinc 1,1-dioxide; 
(+-)·trans·3-Ethyl-2,3,4,5-tetrahydro-3-(2(R}2-hydroxybutyl}5-(4-
hydroxyphcnyl)·1,4·bcnzothiazepine 1,1-dioxide; 
(+· )-trans-1 ·(3-Ethyl-5-(4-fluorophcnyl)-2,3,4,S-tetrahydro-l,4-
benzothiazcpin-3-yl)-2(R)-2·bmanol S,S-dioxide; 
(+-)·trans· 1·(3-Ethyl-2,3,4.S-tetrahydro-7-metboxy-S-phcnyl·1,4 
bcnzothiazepin-3-yl)-4,4,4-trifluoro-2(8}2-butanol S,S-dioxide; 

(+. }trans-1·(3-Ethyl-2.3,4,S-tetrahydro-8-methoxy-5-phcnyl·l,~. 
benzothiazepin-3-yl}4,4,4-1rifluoro-2(S}butanol S,S-dioxide; 
(+-}mns· l ·(3-ethyl-2,3,4,S-tetrahydro-7 ,8-dimethoxy-5-phcnyl-1,4-benzothiazcpin-
3-yl-2(R)-2·butanol S,S dioxide:; 
( +-)-trans-1 ·(3-Ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-S-phcnyl• l,4-
benzothiazepin-3-yl)-4,4,4-trifluoro-2-butanol S,S-dioxide; 
(+-}ttans·l-C3-EthyJ-2,3,4,5-tetrahydro-7,8-dimelhoxy-5-phcnyl-l,4-
benzothiazepin-3·yl)-3,3,4,4.4-pentafluoro-2-butanol S,S-dioxidc:; 
(+-)· trans-3-((3-ethyl-2.3,4,S-tetrahydro-5-phenyl-3-( 4,4,4-trifluoro-2-
hydro~butyl)··l, 4-bcnzothiazcpin·B-yJ)oxy)propanesulfonic acid 1, I-dioxide; 

_J:-:)::?11·3·((3-ethyl·2~,4,S-~ydro-~-a._~droXY~l)~~~plJ,enyt,.1,~-­
benzothiazepin·8·yl)oxy)ethyltrimcthy!ammonium iodide 1, 1-dioxidc:;· 
(+-}uans-J-(3-Elhyl-2,3,4,5-tetrahydro-7,8-diethoxy-S-phcnyl-l,4-
benzothiazcpin-3-yl)-4,4.4-trifluoro·2·butanol S,S-dioxide; 
( +-)-trans·3·((3-ethyl-2,3 .4.S.·tetmhydro-5-phenyl-3{ 4,4,4-trifluoro-2· 
hydroxybuty.l)-1,4-benzothiazcpin·S-yl)oxy)ethyltrimethylammonium iodide 
1.1-dioxide; 

3YJ 
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(+-)-tram-3-((3-ethyl-2,3,4,S-tctrabydro-3-(2-hydroxybutyl)-5-pbenyl-1,4-
benzothiazepin-8-yl)ox.y)propanesulfonic acid 1, I-dioxide; 
(+-}uans-l-(3-ethyl-2,3,4,S-tetrahydro-7 ,8-diethcxy-S-phenyl-1,4-
benzotbiazepin-3-yl)-2-butanoJ S,S-dioxide; 
(+-)-trans-I-(3-(2,2,2-trifluoroe1hyl}2,3,4,S-tettahydro-7 ,8-dimethcxy-S­
phenyl-1,4-benzothiazepin-3-yl)-4,4,4-ttifluoro-2-butanol S,S-dioxidc; 

. (+-}trans-1-(3-Ethyl-2,3,4,5-tctrahydro-7,8-dihydroxy-S-phenyl-1,4-
benzothiazepin-3-yl)-4,4,4-trilluoro-2-butanol S,S-dioxide; 
(+-)-trans-l-(3-ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-5-phenyl-1,4-
benzothiazepin-3-yl)-1-butanol S,S-dioxidc; 
(+-)-trans--1-(3-Ethyl-2,3 ,4,S-tetrahydro-7 ,8-di"bydroxy-S-phenyl-1,4-

benzothiazepin-3-yJ}2-buwlDJ s.s~oxidc; 
(+-)-trans-l-(3-ethyl-2,3,4,S-tetrahy~S-methoxy-5-phenyl-1,4-

bemothiazepin-3-yl)-4,4,4-trifluoro-1-butanol S,S-~oxide; 
(+-}ttans-1-(3-ethyl-2;3,4,S-tettahydro-7,8-dihydroxy-S-phenyl-1,4-
benzothiazepin-3-yl)-2-butanone s,s;.moxide; 

Of the above the following compounds are most pref'elred:-

(+-)-trans-1-(3-ethyl-5-( 4-fluorophenyl)-2,3,4,S-tetrahydro-7-methoxy-1,4-
benzothiazepin-3-yl)~2(R}2-butanol S,S-dioxidc:; 
(+-}trans· l-(3-ethyl-2,3,4,S-tetrahydro-S-phenyl-1,4-benzo1hiazepin-3-y1}4,4,4-
1riiluoro-(2S}2-butanol- S,S-dioxide; 
(+-)-trans-I -(3-ethyl-2,3,4,S-tetrahydro-7-methoxy-S-phenyl-1,4-benzothiazepin-3-
yl)-4,4,4-trifluoro-(25}2-butanoJ-S,S-dioxidc:; 
(+-)·trans-1-(3-Ethyl-2,3 ,4,S-tetrahydro-8-methoxy-S-phcnyl-1,4-
benzothiazepin-3-yl)-4,4,4-trifluom-2(S)-butanol S,S-dioxide; . 
(+-)-trans-I-(3-ethyl-2,3,4,S·tetrahydro-7,8-dimcthoxy-5-phcnyl-J ,4-bcnzothiazepin-
3-yl-2{R)-2-butanol S,S dioxide; 

---·-· -· ····---··----··--
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13) (+-)-Ira-2,3,4,5-Tetrahydro-3-mctbyl-5-phenyl-1,4-benzotbiazepine-3-
methanol 1,1-dioxide, mp 79-BD°C; 

14) (+-)-.cii-2,3,4,S-Tettahydro-3-methyl-S-phenyl-l,4-bcnzotbiazepme·l· 
methanol l,l-dioxide hydrochloride 0.25 hydrate mp 222-224°C; 

lS) (+-} lim.-4-(3-Butyl-3-ethyl-2.3,4.S·tetnhydro-1,4-bemothiazepin·S­
yl)phenol hydrachloride, mp 234-23S0cC(dec.); 

16) (+-}Imm.·S-(4-Beazyloxypbenyl)-3-ethyl-2,3,4,S-tetrahydro-1,4-
benzotbiazcpin.3-methanoJ, nip 138·143°C; 

17) · (+-)-Imm·J-Ethyl-2,3,4.S-tctrahydro-S-phenyl-1,4-benzothiapzepine-3-
metbanol 1.1-dioxide, mp 134-137"C; 

18) (+·} Itima-3-Ethyl-2,3,4,S-tettahydro-3-(3-bydroxybutyl}S-phenyl-1,4-
bcnzothiazcpme 1,1-dioxide, mp 151-lSS°C; 

19) (+-}-Ca-3-Ethyl-2_3,4,S-tetrahydro-3·bmyl-4-hydtoxy-S-{3-pyridyl)-1,4-
benzodUazepine l,l-dioxide, mp 202-20S0 C; 

20) (+·)·til-4-0·Butyl-3-etbyl-2.3,4,5-tetrahydro-l,4-benzothiazepin·S­
yl)phenol hydrochloride, mp 236-237"C(dec.); 

21) (+.)-Cis·3·Butyl-3-ethyl-2,3,4,S-tetrahydro-S-C4-hydroxyphenyl)·l,4-
benzothiazepine 1, I-dioxide, mp 163· l 65"C; 

22) (+-)-,CJ-3-Ethyl-2.3,4.S-tctrahydro-3-(3-hydroxybutyl))-5-phenyl· l ,4-
benzothiazepine 1.1-dioxide .hydrochloride. mp 206-209°C; 

23) (+-)-Imm-l-Ethyl-2,3.4,5-tetn\hydro-3-(l(R)-2-hydroxybutyl)-5-(4-
hydroxyphenyl)-J .4-benzothiazcpine l.l-dioxide, mp 197-198°C; 

i11ii1ii1l1iUf 
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24) (+.. )-!mm-J-Ethyl-2,3,4,5-te1rahydro-3-(2(S)-::Z.-hydroxybutyl}S-(4-
hydroxyphenyl)-1,4-bcnzotlllazcpine 1.l-dioxide, mp l 78-l 79°C; 

2S) 

26) 

(+-)-Imns.-3-Ethyl-2,3,4,S·tetrahydro-S·phcnyl-l,4·bcnzothiazepine-3-
metbanol, mp 104-106°C; 

(+-)-Cl·S-(4-Benzyloxyphenyl)-3-ethyl-2,3,4,S-tetrahydro-l ,4-
bcnzothiazepine-3-methanol, mp 123-128°C; 

27) (+-)-Ir.am-1-(3-Ethyl-S-(4-fluorophenyl)-2,3,4,S-tc:trahydro·l,4-
bcnzothiazepin-3-yl)-2(R)·2·butanol S,S-dioxide, mp 130-132°C; 

28) (+-)-!mm-l-(3-Ethyl-2,3,4,S-tetrahydro-S-phenyl-1,4-bemotbiazepin-3-
yl)-4,4,4·trifluoro-2(R.)-2·butanol S,S-ctioxide, mp 140-14S°C; 

29} (+-)-Imm· l-(3-Ethyl-2,3,4,5-tctrahydro-S·phenyl-1,4-benzothiazepin-3-
yl)-4-fluoro-2-(RS}2-butanol S,S-ctioxide 0.50 hydrate, mp 130-I47°C; 

30} (+-}llam-1-(3-Ethyl-2,3,4,S-tetrahydro-S-phenyl-l,4-benzotbiazepin-3-
yl)-4,4,4·trifluoro-2(S)-2-butanol S,oxide,.mp_ 1S9-?61°C; 

31) (++llrml-1-(3-Ethyl-2,3,4.S-teuahydro-7-methoxy-5-phenyl-l,4-
benzotbiazcpin-3-yl)-4,4,4-trifluoro-2(S)-2·butanol S,S-dioxide, mp 168· 
1700C; 

32) ( +-)-Imm-l-(3-Ethyl-2,3,4,5-tc:trahydro-8-methoxy-5-phenyl-l ,4-
benzothiazepin-3-yl)-4,4,4-trifluoro-2(S)·2-butanol S,S-dioxide, mp 17S-1790C; 

33) (+· )-Trans-l-(3-ethyl-2,3,4,S-tetrahydro-7 ,8-dimethoxy-S-phenyl-1,4- · 
benzolhiazepin·3-yl-2(R)·2-buumoJ S,S-dioxide, mp 1S6-1S70C; 

34) (+.. }Jllm· 1 ·(3-Ethyl-2,3,4,S-tc:Uabydro-7,8-dimcthoxy-S-phenyl-1 ,4- . 
benzothiazcpin-3-yl)-:4,4,4-trifluoro-2-butanol S,S-dioxide; 

35) (+-)-imm-1-(3-Ethyl-2.3,4,S-tetrahydro-8-methoxy-S-phcnyl-1,4-
benzotbiazepin-3-yl}3.3,4,4,4-penUlfluoro-l-butanol S,S-dioxide; 

36) (+-} Imm·l-(3-Ethyl-2,3,4,S-tetrahydro· 7.8-dimcthoxy-S-phenyl-1,4-
benzothiazepin-3-y1}3,3,4,4,4-pentafluoro-2·butanol S,S-dioxide; 

37) (+· )· lram-3-((3-ethyl-:Z.3,4.S-tetrahydro-S-phenyl-3-( 4,4,4-trifluoro-2-
hydroxybutyl} 1.4-benzothinzepin· 7-yl)oxy)propanesulfonic acid 1, I-dioxide; 

38) (+-)· Imm::3·((3-ethyl-2.3.4,S-tetrah)'dm-S-phcnyl·3-C 4,4,4-trifluoro-2-

3YL 

-----
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hydroxybutyl)-1,4-benzothiaz:pin-8-yl)oxy)propanesulfonic acid 1,1-dioxide; 

39) ( +-)-!Jllm-3-((3-ethyJ-2,J,4,S-tetrabydro-3-(2-hydroxybutyl)-S-phcnyJ-1 ,4-
benzothiazepin-7-yl)oxy)ethyltrimethylammonium iodide 1,1-dioxidc; 

40) (+·)· Imm-3-((3-ethyl-2,3,4,S-tetrahydro-3-(2-pydroxybutyl)-S-phenyl-1,4-
benzothiu.cpin-8-yl)oxy)ethyltrimethylammonium iodide 1,1-dioxide; 

41) . ( +-)-Imn:i-l-(3-Ethyl-2,3,4,S-tctrahydro-7,8-diethoxy-S-phenyl-1,4-
benzothjazepin-3-yl)-4,4,4-trifluoro--2-butanol .S.S-dioxide; 

42) (++ Ims-3-((3-ethyl-2,3,4,S-tetrahydro-S-phenyl-3(4,4,4-trifluoro-2-
hydroxybutyl}l,4-benzothiazepin-7-yl)oxy)ethyltrimeibylammonmm iodide 
1,1-dioxide · · 

43) (+-)-!Dm-3-((3-ethyl-2,J,4,5-tctrahydro-5-phc:nyl·3(4,4,4·trifluoro-2-
hydroxybutyl)-1,4·benzothiazepin-8-yl)oxy)c:thylttimethylammonium iodide 
1,1-dioxide; 

44) (+-)-Imm-3-((3-ethyl-2,3,4,S-tetrahydro-3-(2-hydroxybutyl)-S-phenyl-1,4-
benzotlUazepin-8-yl)oxy)propanesultonic acid l,1-dioxi~ 

4S) (+-)-Imm-3·((3-ediyl-2,3,4,5-tetrahyclro-3-(2-hydroxybutyl)-S-phcnyl-1,4-
benzothlazq>in-7-yl)oxy)propanesulfanic acid 1,1-dioxide; 

46) (+-}Imu·l-(3-ethyl-2,3,4,S-tetrahydro-7,8-dicthoxy-S-phenyl-1,4-
benzothiazepin-3-yl)-2-butanol S.S·dioxicle; 

47) (+-)-lram-I-(3-cl,2,2-trifluoroethyl)-2.J,4,S-tetrahydro-7,8-dimctboxy-S· 
pbenyl-1,4-benzothiazepin-3-yl)-4,4,4-trifluoro-2-butanol S,S-dioxida; 

48) (+-)-Jmm-l-(3-(2,2,2-trifluorocthyl)-2,3,4,S-tc:trahydro-8-methoxy-S­
phcnyl-I ,4-benzothiazepin-3-y1}4,4,4-1rifluoro-2-butanol S,S-dioxide; 

49) (+-)-ImDl-1-(3-Ethyl-2,3,4.S·tetrahydro-9-methoxy-5-phenyl-l,4-
bemothimepin-3-yl)-4.4,4-triOuoro-2-butanol S,S-dioxide; 

SO) (+-)-~-l-(3·ethyl-2.J,4.S-t~~~:!Jleth~~:~:P.h~nyl'.".~'-~ 
--tienzotbimpin-~-yl)-2-butanol S,S-dioxide; 

SI) (+-}~· l-(3-Ethyl-2.3,4,5·tetrahydro-7.8-dihydroxy-S-phenyl-1,4-
benzothiazepin-3·yl)-4,4.4-trifluoro·2-butanol s.~-dioxide; 

52) (+-)-Imm· J ·(3-etbyl-2.3.4,5-tettahydro-8-methoxy-5-phenyl-l ,4-
bc:nzothfazepin·3-yl)· l ·butancl S,S-dioxida; 

-···------·---·-.. --
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53) 

54) 

SS) 

S6) 

S7) 

(+-} .Ima-1-(3-e1hyl-~,4,5-teuahydro•7,8-dime1hoxy-S-pheny1-I,4-
benzothiazepin·3·yl)-1-busanol S.S-dioxide; . · 

(+-)-Iram-1-(3-Etbyl-2,3,4,S-tetrahydro-7,8-dihydroxy-S-phcnyl-l,4-
bem:othiazepin·J-yl}2·butanol S,8-dioxide; 

(+-)-Trans-1-(Jooerhyl-2.3,4,S·u:trahydro-8-methoxy-S-phenyl-1,4-
bemothiazepin·3·y1}4,4,4-1rifluoro-1-butanol S,5-clioxide; 

(+-)-Trans..1-(3-ethyl-2,3,4,5-tetrahydro-7,8-dimethoxy-S-phenyl·l,4-
benzothia:zqrin-3-yl)-4,4,4-aitluoro-1-butanol S,8-dioxide 

(+-)-Iram-l-(3-Etbyl·2.3,4.S-tetmbydro-7,8-clihydroxy-5-phcnyl-1,4-
bcnzothiazepin-3-yl}2·butancme S,S-clioxide · 

---

PCT/US'8/037'2 
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1. A compound of formula m: 

(I) 

·-------------·--···--

1 is an integer of from 0 to 4; 

n is an integer of from 0 to 2; 

R. is an mom or group selected 1iomhalogen, cyano, hydroxy, nitre, alkyl, aJkoxy. 
aryl, heteroaryl, aryloxy, arylalkoxy, aralltyl, alkmyl, -O(CH2)pSOJll11, 
·O(CHVpNRllR.12, -O(qf2)plMtllR.12Rl41 ·CORll, -CO:zR.11, 
-CONR1lR,12,.Cff20Rll,.NR11R.I2,.NffCOR.ll,.NffS<>2R~l,-sR.11, 

-S~R.11, -S"2NR11R.12 and-S03Rl1 or R. is a group-OCH20-which fonm a 
fmtbcr ring attached to x whaein pis an integer of from 1 to 4, all pJ2 are : 
mc:tependently selected ftom hydrogen, Ct-6 alkyl and phenyl and R.14 is hydrogen · 
or Ct-6 alkyl. wherein said allcyl. alkoxy, aryl. heteroazyl, myloxy, arylallcoxy, 
mlkyl and allwyl groups are optionally substituted by one or more atoms or groups 
selected from halogen, hydroxy, nitro,nitrile,alkyl, alkoxy,-COR1_l,-C<l2,Rll, 
-SO]PJ 1 wherein R.11 is as hereinbefore defined and-NR14R,15 wherem R.14 is as 
herdnbelore defined andJtlS is hydrosm or C1-6 alkyl 

Rl is hydrogen or Ct-6 alkyli 

-· R.2 is an at0J11 .. or-group selected from hydrogen; Ct•6 alkyl-(inclucling-cycloallcYl ··~·· 
and cycloalkylalkyl), Ct-4 alkoxy, pyrryl, tbimyl, pyridyl, 1.3-bem.odioxolo, 
phenyl and naphtbyl, which groups are optionally substituted by one or more atoms 
or groups independently selected fi'om halogen, cyano, hydroxy, nitro, carboxyl, 
phenyl, phenoxy, benzyJoxy, -CORl 1, -C~R.11, -CONRl lR.12, -CH20R.11, . 
-NRllR.12. -NHCOR11, -NHSO:?Rl 1, -SR.11, -801,Rll, -S~Rll (wherein pJ 1 
and R12 are as herc:inbefore defined), -OCH2)pNR11Rl2, ·O(CH:z) N+R11Rl2R13 

p 

THIS SHEET HAS BEHN . 
REPLACEO 



W098/40375 PCT/US98103792 

and ·O(CH2) S03Rll (wherein p, Rll and R12 are as hercinbcfore defmed and 
R13 is hydro/en or Ct-6 alkyl); 

a3 is hydrogen, hydroxy Ct-6 alkyl, alkoxy or -0-C 1-6 Acyl; 

R4 js a group independently selected &om Ct-6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C2-6 alkenyJ. and C2-6 alkynyJ, which groups are optionally 
.substituted by one or more atoms or groups independently selected from halogen, 
oxo, -OR14, -C<>2R14, .NR,14R15, ·SR14, -S(O)CJ.6 alkyl,-S02R14 and ·S03R14 
(wherein R 14andR15 are as hereinbefore defined); . 

RS is a group independently selected nom C2.6 alkyl (including cycJoalkyl and . 
cycloalkylalkyl}, C2.6 alkenyJ and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from lialogen. 
oxo, -OR14, -C02R141 -NR14R1S, -SR14, -S(O}CJ-6 alkyl.-SCiR14 and -S03Rl4 
(wherein R 14 and R IS are as hcreinbcfore defined); 

or R4 and RS, together with the carbon atom ta which they are attached, form a Ci1 
spiro cycloalkyl group which is optionally substituted by one or more atom5 or 
groups independently selected fiom halogen, ·OR14, -C<l2R14, -S03R14 and 

. -NR14Rl5 (wherein R14 and RlS are as herebibefore dcf'mccl); " 

· R6andR1 are independently selected from hydrogen and Ct-6 alkyl; and 

Xis an aromatic or non-aromatic monocyclic or bicyclic rin& system 
having :from S to JO carbon atoms (including the 'iwo carbon atoms forming 
parl of tbc thiazepini: ring) wherchi opdonally one or D101'I: of the carbon . 
atoms is/are replaced by heteroatom(s) independently selected from nitrogen, 
oxyp and sulphur; 

with the proviso that at least one of R. R2. R4 and R5 is hydroxy oz: a gro~ ·---··-- ... --
conwmng hydi'Oxy; 

and salts. solvates and physiologicaJly functional derivatives thereof. 

2. A compound as claimed in Claim l wherein: 

..:JS"O 
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lis0, 1,or2; 

--- ---·-- ----

nis I or2;and 

Rl, R6 and R 7 are all hydrogen; and 

R.3 is hydrogen or hydroxy 

3. A compound as clahned iD Claim 2 which is a trans isamer wherein: 

(a} I is 0 or 1; 

nis2;and 

R4 and R.5 are groups.independently selected from C1-6 alkyl (including cycloalkyl 
and cycloallcylallcyl), C2-6 alkenyl and C2-6 alkynyl, wherein said alkyl, alkenyl, or 
alkynyl group may be substituted by one or more hydroxy groups, or R4 and Rs. 
together with the carbon atom to which they arc attached, farm a C3.7 spiro 
cycloallcyl gtoup which can be substituted by one or mme hydroxy groups; or 

(b) Hs Oor 1; 

nis 2; 

.R2 ~a phenyl aroup which may be substituted by one or more atoms or groups 
independently selected from halogen. cyano, hydroxy. nitro, carboxyl, phenyl, 
phcnoxy, bcnzyloxy,-COR.11,-e~R.ll,-coNRllRl2,-cH20R.ll, 
.NJtllR12, -NHcoR.11, -NHS<>JR.11, -SR11, -Se>:zR.11, -S03Rl1 {wherein R1l 
and all an: independently selected fi'om hydrogen, c 1-6 alkyl and phenyl), 
-O(CH2) NR.11R12, ~O(CH2) NR+ 11R,12Rll and -O(CH2) so3Rll (wherein p 

... is an intfscr- of &om 1- to-4,-iu. and--Rl2 arc ·as·hcreinbefo&-de1ineomurR"13 is. 
hydrogen or Ct-6 alkyl)i 

R4 and RS are groups independently selected ftom Ct-6 alkyl (including cycloalkyl 
and eycloalkylaJkyl), C2-6 a~kenyl and C2.6 alkynyl, wherein said alkyl, alicenyl, or 
Dlkynyl group may be substituted by one or more hydroxy groups, or R4 and as, 

THlS SHEET HAS BEEN ·-,;~. 
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together with the carbon atom to which they are attached, fonn a C3.7 spiro 
cycJoaJkyl group which can be substituted l!Y one or more hydroxy groups; or 

(c) lis 0 or l: 

nis2; 

R2 is a phenyl group which may be substituted by one or more aioms or groups 
independently selected :from halogen. cyano, hydroxy, nitro, carboxyl, phenyl, 
phenoxy, benzyloxy, -COR 11, -CO.ZR 11, -CONR 11R12, -CH20R 11, 

-NR11R12, -NHCOR11, -NHS02Rll, -SRll, -S<>lRll, ·S03Rll (wherein Rll 

and R12 are independently selected from hydrogen, Ct-6 alkyl and phenyl), - · 
O(CH2) NR11R12, ·O(CH2) NR+ I1R12R13 and-O(CH2) SO:;R.11 (wherein pis 

an inte~ of from 1 to 4, la 1 and R 12 are as hcreinbef/rc defined and R 13 is 
hydrogen or C 1-6 alkyl); 

R4 and RS are groups independently selected from CJ.6 alkyl (including cycloalkyl 
and cycloalkylalkyl), C2-6 alkenyl and C2-6 alkynyl, which groups can be 

substituted by one or more hydroxy groups; and 

X is a fused phenyl, naphthyl, pyrryl, tbienyl, or pyridyl group; 

4. A compound as claimed in Claim l which is: 

(+-)-trans-3-ethyl-2,3,4,S-tetrahydro-3-((2R)·2-hydroxybutyl)-S-phenyl-1,4-
bc~ine 1,1-dioxide; 
(+-)-1r1DS-1-(3-cthyl-2,3,4,S-tetrahydro-8-methoxy-5-phenyl-l,4-beazothiazcpin-3· 
yl-2(R)-2-butanol S.S-:clioxide; 
(+-):-trans· 1 ·(3-ethyl-2,3,4.S-tetrahydro-8-methoxy-S-phenyl-1 ,4-bcmcthiazcpin-3· 
yl)-3-butanol S,S-clioxide; 
(+· )·trans-l-(3-cthyl-2,3,4.S-tetrahydro-7-meiboxy-S-phenyl-1,4-bcnzotbiazepin-3· 
yl)-2(R}2-butanoJ S,S-dioxido; 
(+-)-tnms·I·(3-ethyl-S-(4-fluorophenyl)-2,3,4,S-tetrahydro-7-mctboxy-1,4-
benzothiazepin-3-y1)·2(R)-2-butmol S,S-dioxide; 
(+-)-mms-1-(3.c:thyl·S-( 4-hy~xyphenyl)·2.3,4.S-tetrahydro-1,4-bcnzothiazepin-3-
yJ)-2(R)-2-butanol S.S-dioxide 0.5 hydrate: 

THIS SHEET HAS BEEN 
REPLACED 
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(+-)-trans·3-butyl·3·ethyl-2,3,4,S-tetrahyclro·S·( 4-hydroxyphenyl)-1,4-
benzotmazepine 1,1 ·dioxide hydrochloride; 
( +-}cis-3-ethyl-2,3,4,S-tetrahydro-3-( 4-hydroxybutyl)-S-phenyl-1,4-
benzotbiazepine 1,1-dioxide hydrochloride; 
(+.)-trans·3-ethyl-2,3,4,5-tetrahydro-3-(4-hydroxybutyl)·S-phenyl-1,4-
benzothiazepine I ,I-dioxide; 
(+-}trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro· 7-hydroxy·S-phenyl-1,4-
benzothiazepine 1,1 dioxide; 
(+-)-trans-l-(3-ethyl·2,3,4,S-tetrahydro-S-phenyl-1,4-benzothiazepin-3·yl)-4,4,4-
trifluoro-(2S}2·butanol- S,8-dioxide; 
( +-)-trans-l-(3-ethyl-2,3,4,S-1etrahydro-7-methoxy-5-phen:rl-1,4-benzatbiazepin-3-
yl)-4,4,4-uifluoro-(2S)·2·butanol·S,S·dicxide; 
(+-)-trans-3-Ethyl-2,3.4,S-tetrahydro-3·(3-bydroxybutyl)-5-phenyl-1,4-
benzothiazepine 1,l·dioxide; 
(+. }trans-3-Ethyl-2,3,4,S..te1%ahydro-3-(2(R)-2-bydroxyb~l)-S-(4-
hydroxyphenyl)-l,4-bcnzothiazepine 1, I ·dioxide; 
( +-)-tnms-1-(3-Ethyl-5-( 4-fluorophenyl)-2,3,4,S-tetrahydro-1,4-
bcczotbiazcpin-3-yl)-2(R)-2-butanol S.S·dioxide; 
(+-)-trans-1-(3-Ethyl-2,3,4,S-tetrahydro-7-methoxy-S-phenyl-1,4 
bemotbiazepin-3-yl)-4,4,4-trifluoro·2(S)-2-butanol S,S-dioxidei 
(+-)-trans· l-(3-Ethyl-2,3,4,S-tettah)'dro:'B·methoxy-5-phenyl-1,4-
benzothiazepin-3-yl)-4,4,4-trifluoro·2(S)-butanol S,S-dioxide; 
(+·)-trans· l-(3-ethyl-23,4,5-tetrahydro-7,8-dimethoxy-5-phenyl-l, 4-
bcnzotbiazepin-3·yl·2(R.)-2·butanol S,S dioxide; 
(+-)-trans-l-(3-Ethyl-2,3,4,S·tetrahydro· 7 ,8-dimethoxy-5-phenyl-l,4-
benzotlllazepin-3-yJ)-4,4,4-tri1luoro·2·butanol S.S-dioxide; 
(+-)·trans-l-(3-Erhyl-2,3,4,.S-tetrahydro-7,8-dimethoxy-5-phenyl-l,4-
benzothiazepin-J-yl)-3,3,4,4,4-pentafluoro-2-butanol S,8-dioxide; 
(+-)- uans-3·((3-ethyl-2,3,4,S-tetrahydro·S-phenyl-3-(4,4,4-trifluoro-2-
hydroxybutyl)-1, 4-benzothiazepin-8-yl)o:cy)propanesulfonic acid 1, I-dioxide; 

-.(~)-ttaas..3 ... ((3~eth)d..2,3,4,S-tetrahydro-3·(2-.hy.droxybutyl)-S-phenyl .. t.,4-­
benzothiazepin·8-yl)oxy)ethyltrimethylammonium iodide: 1, 1..cfioxide; 
(+·)·trans-I-(3-Ethyl-2,3,4,5-tetrahydro-7.8-diethoxy-S-phenyl-1,4-
bcnzothiazepin·J·yl)-4,4,4-trifluoro-2·buumol S,S·dioxide; 
( +-)-ttans·l·((l·ethyl-2,3 ,4.5;-tetrahydro-5-phenyl-3 ( 4,4,4-trifluoro-2- · 
hydroxybutyl)· l .4-bcnzothiazepin-8-yl)o).·y)ethyltrimethyJammonium iodide 
I. I-dioxide: 

THIS SHEET HAS BEEN r 
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(+-)-trans-3-((3-ethyl-2,3,4,S-tetrahydro-3-(2-hydroxybutyl)-S-phcnyl-1,4-
bcnzothiazepin·8·yl)oxy)propanesulfonic acid 1, 1-dioxide; 
(+-}trans· l-(3-ethyl-2,3,4,5-tetrahydro-7.8-diethoxy-S:.phenyl-1,4-
benzothiazcpin-3-yl}2-butanol S,S-dioxide; 
(+-)-~-l-(3-(2,2,2-trifluoroethyl)·2,3,4,5-tetrahydro-7 ,8-dimethoxy-S­
phenyl-1,4-benzothiazepin-3-yl)-4,4,4-trifluoro-2-butanol S,S-dioxide; 
( +-)·ttaris-1-(3-Ethyl-2,3,4,S-tetrahydro-7,8-dihydroxy-5-phenyl-1,4-
benzothiu.epin-3-yl)-4,4~4-trifluoro-2-butano1 S,S-dioxidc; 

.C~)-trans·l-(3-ethyl-2,3,4,5-tetrahydro-7,8-dimethoxy-5-phenyl-1,4-
benzothiazepin-3-yl} 1-butanol S,S-dioxide; 
(+-)-trans·l·(3-Ethyl-2,3,4,S·tettahydro·7,8-dihydroxy-S-pheny1-1,4-
benzothiazepin-3-yl}2-butanol S,S-clioxide; 
(+-)-trans· l-(l-ethyl-2,3,4,5-tetrahydro-8-me~oxy-5-phenrl-1,4-
benzothiazepin-3-yl)-4.4.4-trifluoro-1-butanol S,S-dioxide; or 
(+-)-trans-1-(3-ethyJ-2.3,4,S-tetrahydro-7,8-dibydroxy-S-phenyJ-J,4-
benzothiazepin-3-yl)-2-butanone S,S-dioxide 

S. A compounchs claimed in claim I of the fonnula (Ia) 

(Ia) 

wherein 

1 is an integer of fiom 0 to4; 

n is an integer of from 0 to 2; 

----------- -- ---------------

R. is.an atom or-group ·seiCcied-b-·halogen. cyano, hydroxY,'Ditro, aik}ri~ alkoxr:· 
aryJ, heteroaryJ, aryloxy~ arylallcoxy, araJkyl, alkaryl, -eoR,l l, -C~Rl I, 
·CONR11R12, -CH20Rl l, -NR11R12, ·NHCORI 1, -NHS02Rl l, ·SRll, -S02Rll 
and-S03Rl l wherein Rl 1 and R12 are independently selected fiom hydrogen, CJ-t; 
alkyl and phenyl. wherein s~id alkyl, aJJcoxy, aryl, heteroaryl, aryloxy, arylalkoxy, 
aralkyl and alkaryl groups are optionally substituted by one or more atoms or groups 
selected from bnlogen, hydroxy, nilro, niaile, alkyl, alkoxy, .·CORI I, -co2R 11, • 
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S03Rl l wherein RI 1 is· as hereinbcfore defmed and -NRl4Rl5 wherein Rl4 and 

R15 arc as hereinbefore defined; 

Rl is hydrogen or C1-6 alkyl; 

R2 js an atom or group selected from hydrogen, Ct-6 alkyl (including cycloalkyl and 
cycloallcylalkyl), Ct-4 alkoxy, pyrryl, thienyl, pyridyl, 1,3-bcnzodiox_olo, phenyl and 
naphthyl, which groups arc optionally substituted by one or more atoms or groups 
independently selected from halogen, cyano, hydroxy, nitro, carboxyl, phenyl, 
phenoxy, benzyloxy, -CORl l,-C02Rl l, -CONR11R12, -CH20RI l, -NRl 1R12, 

-NHCORll, -NHS~Rll, -SR1l, -S"2Rll, -S03Rll (wherein Rll and R12 are 
independently selected from hydrogen, Ct-6 alkyl and phenyl), -O(CH2) NR11R12, 

-O(CH2) N+R I 1R12R 13 and -O(CH2) S03R 1 I (wherein p is an inteler of from 1 
to 4, Rl tPanc1 Rl2 are as hereinbefore d.Hined and R1:3 is hydrogen or C1.6 alkyl); 

R3 is selected from hydrogen, hydrOxy and Ct-6 alkyl: 

R4 is a group independently selected from Ct-6 alkfl (including cycloalkyl and 
cycloalkylalkyl), C2-6 alkenyl and C2-6 alkynyl, which groups arc optionally 
substituted by one or more atoms or groups independently selected from halogen, 
-OR14, .C~Rl4, -NR14a1S and -S03Rl4 (wherein R14 and RlS ~ mdependently 
selected from hydrogen and CJ.6 alkyl); 

RS is a group independently selected from C2-6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C2-6 alkenyl and C2-6 alkynyl, which groups arc optionally 
substituted by one or more atoms or groups independently selected from halogen, 
-OR14, -C<l2R14, -NR14Rl5 and -SOJR.14 (wherein R14 and RlS arc independentiy 
selected from hydrogen and C1-6 alkyl); 

or R4 and RS, together with the carbon atom to which they arc attached, form a C3 .. 7 
-spho Cycloalkyl group which ls optionally substituted by one or more atoms or gr0ups 
independently selected from halogen, -OR14, -C~R14, -S03Rl4 and -NR14a1S 
(where R14 and RlS are as herembefore defined; 

R6 and R7 are independently ~elected from hydrogen and CJ.6 alkyl; and --- -----·---

X is an aromatic or non-arommic monocyclic or bicycHc ring system 
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having ftom S to l 0 carbon atoms (including the two carbon atoms forming part of 
the ihiazepme ring) wherein opiionally one or more of the carbon atoms isfare 
replaced by hcteroatom(s) independently selected from nitrogen. oxygen and sulphm; 

with the proviso that at least one ofR., R.2, R4 and RS is hydroxy or a group . . 
containing hydroxy; 

and salts, soJvatcs and physiologically fbncdonal derivatives thereat: · 

6. A compound of formula (I): 

(I) 

-- -·--·----· 

J is an integer of from 0 to 4; 

n is an integer of from 0 to 2; 

R is an ~om or group selected from halogen, cyano, hydroxy, Ditro, alkyl, alkoxy, 

myl, hctcroaryl, aryloxy, irylalkoxy, aralkyl, alkaryl, -O(CH2)p$<>3Rl 1, 
.()(CH2)pNR11R,12, -O(CH2>pN+Rl lR12Rl4,-COR11, -C~Rll, 
-coNR.11Rl2, -CH20R.11, -NRl 1Rl2, -NHCOR.11, .. NHSC>iR.11, -SR.11. 
-so2R.1 I -S~NRl 1R12 and-S03RI l or Risa group-OCH20-which forms a 

· fintherring·attached to X-wherehrp·inurintegen;ffrom l to 4, R11-·anal{12 are· 
independently selected from hydrogen, C1-6 alkyl and phenyl and R.14 is hydrogen 
or Ct-6 alkyl. wherein said alkyl, alkoxy, aryl, heteroaryl, aryl~, mylallcoxy, 
aralkyl and alkaryl groups are optionally substituted by one or mo~ atoms or groups 
independently selected from halogen. hydroxy, nitro. nibile, alkyl, alkoxy, -CORI 1, 
-CCllR.1 I, -S03R.l l w~ RI 1 is as hercinbeforc defined and -NR.14R1S wherein 
R 14 is as hercinbeforc ddind and R lS is hydrogen or C t-6 all<yl; 
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R 1 is hydrogen or Cl ·6 alkyl; 

R2 is an atom or group selected fiom hydrogen. C l-6 alkyl (including cyclOalkyl 
and cycloaJkylalkyl), C14 alkoxy, pyrryl, thienyl, pyridyl, 1,3-bcnzodioxolo, 

phenyl and naphthyl, which groups are optio~Jy substimted by one or-more atoms 

or groups independently selected from halogen, cyano, hydroxy, nitro, carboxyl. 
. phenyl, phenoxy, benzyloxy, -CORl 1, ·C<l2Rl l, -CONR11Rl2, -CH20R1l, 

-NR11R12, -NHCORll, -NHS<>2R11, -SR11, -S-~Rll. ·S03Rl1 (wherein Rll 
and R 12 are independently selected from hydrogen. C1-6 alkyl and phenyl), 
-O(CH2) NR11R12, -O(CH:z) N+Jtll~12Rl3 and -O(CH:z) S03Rll (whereinp is 

an integ& of ftom 1 to 4, RPI and R12 are as hereinbef<le defined and R13 is 

hydrogen or C1.6 alkyl); 

R3 is hydrogen. hydroxY C1.6 alkyl, alkoxy or -0-Ct-6 Acyl; 

R4 is a group independently selected :Dom CJ-6 alkyl (including cycloalkyl and 

cycloalkylalkyl). C:z.6 alkenyl and· C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected :Dom halogen. 
oxo, -OR141 -CCl2R14,.NR14R15, .$R14, ·S(O)Ct-6 alkyl, -SOJR14 and -S03R14 

{wherein R 14 and RlS are as hereinbcfore clcfined); 

RS is a group independently selected from C2-6 alkyl {including cycloalkyl and 

cycloalkylalkyl). C2.6 alkcnyl and C2-6 alkynyl, which groups are optionally 

subsrituted by one or more atoms or groups independently selected from halogen. 
ox0, -ORl4, -CO:zR14, -NRl4RlS. -SR141-S(O)C1.6 alkyl, -S<>2R14 and -S03Rl4 
(wherein R 14 and R 15 me as hereinbcfore de.fined); 

or R4 and RS, together with the carbon atom to which they are attached, form a C3. 7 

spiro cycloalkyl group which is optionally substituted by one or more atoms or 

__ _p:>_~P-S independent!).' selected ~~~o~::Q~-~~--~R~4,_ -~03Rl4 ~---­
·NR 14Rl5 {where RI 4 and Rl Sare as hereinbefore defmed; 

. R6 and R7 are independently selected from hydrogen and C1-6 alkyl; and-- - ----------·--------··-·----

X k an monmdc or no---~l~orMeyclicriDg- · i1illi1i1l1i1nr 1 
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having from 5 to 10 carbon atoms (including the two carbon atoms forming 
part of the thiazepine ring)' wherein optionally one ~r more of the carbon 
atoms is/are replaced by heteroatom(s) independently selected from nitrogen, 
oxygen and sulphur; 

with the proviso that at least one of R, R2, R4 and RS is hydroxy or a group 
containing hydroxy; 

and salts, solvatcs and physiologically ftmctional derivatives theieo( for use in the 
prophylaxis or tteatment of clinical conditions for which a bile a~d uptake inln"bitor 
in indicated. 
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Compounds of fonnula (1) having CXC'eptlonal hypolipidaemic propenies include:-

(-)-(RR)-3-butyl-3-ethyl-2.3,4,S-tctrahydro-5-phcnyl-l ,4-benzothiazepine _ l, 1-dioxidc; 

(+-)-trans-3-((E)-2-butenyl)-3-ethyl-2,3,4,S-tetrahydro-5-phenyl-1,4-benzothiazepinel,1-

dioxide; 
(+-)-trans-3-ethyl-2,3,4,5-tetrahydro-3-(3-methoxypropyl)-S-phenyl-1,4-benzothiazepine 

l, 1-dioxide; 
(+-)-trans-1-(3-ethyI-2,3,4,S-tetrahydro-5-phcnyl-l ,4-benzothiazepin-3-yl)·2·butanoneS,S­

dioxide; 

(+-)-trans-1-(3-ethyl-2,3,4,S-tetrahydro-8-methoxy-5-phenyl-l ,4-benzothiazepin-3-yl)-2-

butanone S,S-dioxide hydrochloride 1.1 hydrate; 

(+-)-transoil·(l-butenyl)-3-ethyl-2,3,4,5-tetrahydro-S-phenyl-1,4-benzothiazepine 1, 1-dioxide 

hydrochloride 0.4 hydrate; 

( +-)-trans-3-(ethoxyethyl)-3-ethyl-2,3 ,4,S-tetrahydro-S-phenyl-1,4-benzotbiazepinel ,] • 

dioxide hydrochloride hemihydrate; 

( +-)-trans-3-(ethoxymethyl)-3-ethyl-2,3 ,4,5-tetrahydro-S-phenyl-1,4-benzothiazepinel,1- . 

dioxide hydrochloride; 

(+-}trans-ethyl 3·(3-ethyl-2,3,4,5-tetmhydro-S-phenyl-l ,4-benzothiazepin·3·yl)propionate 

1,1-dioxide; 

(+·)·trans-(E)-4-(3-ethyl-2,3,4,5-1etrahydro-S-phenyl-l,4-bcnzothiazepin-3-y1)·3·butcn-2-

one 1,1-dioxide;' 

(+-)-2,3,4,S-tetrahydro-8-mcthoxy-5-phenylspiro(l ,4·benzothiazcpine-3, 1-cyclohexane) 

1,1-dioxide; 

(+-}trans·3·butyl-3-ethyl-2,3,4,S-1cirahydro-5-(4-pyridyl)-1,4-bcnzothiazcpine 1,1-dioxide; 

(+-)-trans-3-butyl-3-ethyl-2.3,4,S-tetrahydro-4-hydroxy-S-(4-pyridyl}l.4-benzothlazepine 

1,1-dioxide; 

( +-}trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-5-(2-thienyl)-l ,4-benzothiazepine 1 ,1 -dioxide; 

(+-}trans-3-butyl-3-ethyl-2,3,4,5-tctrahydro-5-(lH·pyrrol·l·yl)-1,4-benzotbiazepinel,l· 

dioxide; 

· (+-)-tran:s-3;.butyl;3-;;ethyt;2;3;4;S-tetrahydro*-phenylpyrido(4,3•F}t,4;.benzothiazephle 

1,1-dioxide; 

(+-)-trans-3-butyl-3-ethyl-3,4,S,7-tetrahydro-S-phenyl-2H-pyrrolo(3,4-F}l,4-

benzothiazcpine J,l-dioxidc 0.1 hydrate; 

( +-)-trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-5-phenyltbieno(2,3-F)-1,4-benzothiazepine 1, 1-

dioxide; 
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(+-)-ttans-3-ethyl-2,3,4,S-tetrahydro-S-phenyl-3-(4,4,4-trifluorobutyl)-l,4-benzothiazepine 

1, I-dioxide; 

(+-}trans-2.3,4,5-retrahydro-3-isopropyJ-3-methyJ-5-phenyl-J,4-benzothiazepine 1,1· 

dioxide 0.25 H20; 
(+-)-trans-3-((E)-2-Butenyl)-3-ethyl-2,3,4.S-tetrahydro-S-phenyl-1,4-benzothiazepine; 
(+-)-Cis-2,3,4,S-Tetrahydro-3-isoprop~l-3-methyl-S-phcnyl-1,4-benzothiazepine 1,1-dioxide 
0.66H20; 
(+-)-ttans-3-(3-Ethyl-2,3,4,S-tetrahydro-5-phenyl-l ,4-bcnzothiazcpin-3-yl)propanol 1,1 

dioxide; 
(+-)-trans-3-Ethyl-5-(4-Fluorophcnyl)-2,3,4,5-tettahydro-7-methoxy-3-(3-methoxypropyl)-
1,4-bemothiazepine 1, I-dioxide hydrochloride; 

(+-)-2,3,4,S-Teuahydro-7-methoxy-5-phenylspiro(l ,4-benzothiazepine-3, 1-cyclohexane) 
1,1-dioxide; 

(+-)·trans-1-(3-Ethyl-2,3.4.S-tetrahydro-7-methoxy-5-phenyl-I,4-benzothiazepin-3-yl)-2-
butanone S,S-dioxide hydrochloride; 

(+-)- trans-3-butyl-3-ethyl-2,3,4,S-tetrahydro-S-phenylnaphtho(3,2-F)·l,4-benzothlazepine 
1,1-dioxide; 
(+. )-trans-l-(3-Ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-S-phenyl-1,4-benzothiazepin-3-yl)-
2-butanone S,S-dioxide; 
(+· )·trans·3·(1-butenyl}3-ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-5-phenyl -1,4-
bemothiazepine 1,1-dioxide; 
(+-)·trans-1 ·(3-Ethyl-2,3,4,5-tctrahydro-7,8-dimethoxy-S-pheiiyl-1,4-benzothiazepin-3-yJ} 
3-butanone S,S-dioxide; 

(+-}trans· 1 ·(3-Ethyl-2,3 ,4,S-tetrahydro-8-methoxy-5-phenyl-1,4-benzothiazepin-3-yl)-1· 
butanone S,S-dioxide; 

{+-)·trans-1-(3-Ethyl-2,3,4,S·tctrahydro-7,8-dimcthoxy-S-phenyl-l ,4·benzothiazepin·3·yl)­
l·butanone S,S-dioxide; 

(+-}trans-l-(3-cthyl-2,3,4,S-tetrahydro-7,8-dimethoxy-S-phenyl-1,4·benzotbfazepin-3-yl)-
4,4,4-trifluoro-1-butanone S,S-dio~ 

(+· )-trans-1-(3-ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-S-phenyI-1,4-benzotbfazepin-3-yl)-
.1.~.~.!.4.~~U!,fluoro-2-butanone __ ~._~-dio~~_;_ 
(+-)-trans-1-(3-ethyl-2,3,4,S-tetrahydro-7,8-dimethoxy-S-phenyl-1,4-benzothiazepin-3-yl} 
4,4,4-trifluoro-2-butanone S,S-dioxide; 

(+· )·trans-3-ethyl-l,3,4,S-tetrahydro-7 ,8-dimethoxy-S-phenyl-3·( 4,4,4-trifluorobutyl)-1,4· 
benzothiazcpine 1,1.moxide; 

{+-)-trans-l-(3·(2,2,2-trifluoroethyl)-2,3,4,5-tetrabydro-7,8-dimethoxy-S-phenyl-l ,4-
benzothiazepin-3-yl)-2-butanone S,S-dioxide; 

.- . u'..; C'tn=ET HAS BEEN 
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( -++trans-1-(3-Etbyl-2,3,4,5-iettahydro-7 ,8-diethoxy-S-phenyl-1,4-benzothiazcpin-3-yl)-2-
butanonc S,S-dioxide; 
(+-)-trans-3-((3-etbyl-2,3,4t5-tetrahyc1ro-3-(2-oxobutyl)-5-phcnyl-I ,4-benzotbiazepin-8-
yl)oxy)propanesulfonic acid 1,1-dioxide; 
(+-)-trans-2-((3-ethyl-2,3,4,5-tetrahydro-3-(2-oxobutyl)-S-phenyl-1,4-benzothiazcpin-8· 
yl)oxy)ethyltrimethylammonium iodide I,l·dioxide; 

(-)-(RR)-3-butyl-3-cthyl-2,3,4,5-tettahydro-S-phcnyl-l,4-benzothiazep~e 1, I-dioxide; 
(+-}ttans·l·(3·cthyl-2,3,4,S-tetrahydro-8·methoxy-S-phenyl-1,4·benzothiazepin-3-y1)·2· 
butanone S,S-dioxidc hydrochloride 1.l hydrate; 
(+-)·Cis-2,3,4,5-Tettahydro-3-isopropy1·3·methyl-S-phcnyl:l,4-benzothiazcpine !,I-dioxide 
0.66H20; 
(+-)-trans-l-(3-Ethyl-2,3,4,5-tetrahydro-7 ,8-dimethoxy-S-phenyl-I,4-benzothiazepin-3-yl)-
2-butanone S,S-dioxide; 

···--··------··-··· -·-------··· .. ·-··-··· 
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20) (+-)-2,3,4,S-Tetrahydro-S-phcnylspiro(l,4-benzothiazepine-3, 1 '­
cyclohexane) 1,1-dioxide, mp 177-1790C; 

21) (+-)-Imm-2.3.4.S-tetrahydro-3-isopropyl-3-methyl-5-phenyl-l,4· 
benzothiazepine 1,1-dioxide 0.25 H20, mp 130-1320C; 

22) (+}(S)-2,3,4,S-'.I"etrahydro-5-phenylspiro(I,4-bcnzotbiazepine-3,1'­
cyclohexane) 1,1-dioxid'e, mp 210-21 loC; 

23) ( • }:(R}2,3,4,5-Tetrahydro-5-phenylspiro(l,4-benzothiazepine-3,l '­
cyclohexane) 1,1-dioxide, mp 210-21 loC; 

24) (+·}Imm-2,3,4,5-tetnhydro-3-isopropyl-3-methyl-S-pbcnyl-l,4-
bcnzothiazepine hydrochloride; mp ll 1-2130C; 

25) ( +-)·Cl-2,3,4,S-tetrabydro-3-isopropyl-3-metbyl-S-phenyl-l ,4-
bell2othiazepine hydrochloride. mp 268·2700C; 

26) ( +-)·3·m:·Butyl·2.3,4,S-tetrahydro-3-med1yl-S-pbenyl-1,4-
bcm:othiazcpine hydrochloride, mp l02·20SOC; 

27) (+-)-4,S-Dihydro-S-phenylspiro(l .4·benzoihiaz.epine-3-(2H),l '· 
cyclopentane) hydrochloride 0.25 H20, mp 224-2260C; 

28) (+-}2,3,4,5-Tettahydro-5-phenylspiro(l ,4-bell2othiaz.epine-3, 1 '· 
cyclohcxane).hydrochlorideli20,.mp-167-l690C(eff'.}j-. . 

29) (+·}5-(2-Fluorophenyl)-2.3.4.S-tctrahydrospiro(l.4-benzothiazepine-
3.1'-cyclohexane) 1.1-dioxide. mp 160-1610C; 

30) C-t:+.ch-3·{2.3.4,S-tetmhydro-3-methyl-S-phenyl-1.4-benzothiazepin·J­
yl)propionic acid 1.1-dioxide 0.5H20tmp132-lJJOC; 

THIS SHEET HAS BEEN 
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3_1) 

32) 

<-+Imm-Ethyl 3-(2,3.4,5)-tetrahydro-3-methyl-S-phenyl-l ,4-
benzothiazcpin-3-yl)propioniate 1.1-dioxide, mp 143-1480C; 

(--)-Ch-Ethyl 5-(2,3,4,5-teuahydro-3-methyl-S-phenyl-l,4-
benzothiazepin-3-yl)valcrate 1,1-dioxide, mp I21-1220C; 

33) <--)-Imm-3-((E)-2-Butenyl)-3-ethyl-2,3,4,5-tetrahydro-5-phenyl-1114-
benzothiazcpme, mp 69-740C; 

34) · C~-)-Imns-3-Ethyl-2,3,4,S-tetrahydro-3-isopropyl-S-phenyl-l ,4-
. benzothiazepine 1,1-dioxide, mp l 16-l 180C; 

35) (+-)-Cia-3-im-Butyl-3-ethyl-2,3 ,4.S-tetrahydro-5-phenyl-1,4-
benzothiazcpme I-oxide, mp 91-930C; 

36) (.;.· )-Cis-3-isQ-Butyl-3-ethyl-2,3,4.S·tetrahydro-5-phcnyl-l ,4-
benzothiazepine 1,1-dioxide, mp 149-lSIOC; 

37) (+-)-.IIllm-3-jm-Butyl-3-ethyl-2,3,.J,5-tetrahydro-S-phenyl-1,4-
. benzothiazcpinc 1-oxide, mp 92-93oC; 

38) (++ !mm-3-im·Butyl-3-cthyl-2.3,4.S·tetrahydro-S-phenyl-1,4-
benzotbiazepine !,I-dioxide, mp 101-IOJDC; 

39) (+-)-.Ci.s.-3-Butyl-3-ethyl-2,3,4,S-tetrahydro-5-(3-pyrldyl} 1,4-
benzothiazcpine 1,i-dioxide, mp 60-61 oc; 

40) ( +-)-CS-Ethyl-2.3,4,5-teU'ahydro-5-phcnyl· l ,4-benzotlrlazcphie-3· 
carbaldehyde 1,1-dioxide, mp l 62-I640C; 

41) ( +-)-.Ci.s.-2.3,4,5-Tettahydro-3-isopropyl-3-methyl-S-phenyl-l,4-
benzothiazcpine 1,1-clioxide 0.66 H20. mp l 19·1200C; 

42) (+-)-Imm-3-Ethyl-2,3,4,5-tettahydro-3-isopropyl-S-phcnyl-l,4-
benzothinepine 1,1-dioxide. mp t~l-l'240C; 

43) (+-)-Cis·3·Ethy1·2,3,4,S·tetrahydro-3-isopropyl-S-phenyl-l,4-
benzothiazcpine 1,1-dioxide, mp 150-IS20C; 

--- ---- - ---

~) _l~ }~~~-mYl-3-~yl-2.3,4.S=lC.ttJdiydrQ-:4-bydro~-:S-0.~pyrldyl)-1,~. 
benzothiazepine l ,1-dioxi~ mp :?02·20SOC; · 

45) ("'"-)-!.am-3-(3-Ethyl-2.3.4.S·tetrabydro-5-phenyl-l,4-benzothiazepin-3-
yl)propanol 1,1-dioxidc mp 164-16SOC; 

46) (--)·Imns-3-Ethyl-S-(4-Fluorophenyl)-2.3.4,5-tetrabydro-7-methoxy-3-

- -------------
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{3-methoxypropyl)-1,4-benzothiazcpine l,l-dioxidc hydrochloride. mp 
179-181DC; 

47) ( +-)-.cis-3-Butyl-3-ethyl-'.43,4,S-tetrahydro-S-pbcnylpyrido( 4,3-F)-1,4-
thiazepine 1,1-dioxide 0.333 H20, mp 111-112oc; 

48) ( +-)-ta-3-Butyl-3-ethyJ-2.J,4,S-tetrahydro-5-(1 H-pytrol-1-yl)-1,4-
benzothiazepjnc 1,1-dioxide, mp s0-s2oc; 

49) (+-}Cb-3-Butyl~3-ethyl-2,3,4,5-tetrahydro-S-phenyl-7H-pyrrolo(3,4-F)­
. l,4-thi12epine l,l-dioxide 0.125 H201 mp 7·5-770C; 

SO) (+-)-2,3,4,5-Tcttahydro-7-methoxy-5-phenyJspiro(l.4-benzothiazepine-
3,1-cyclohexane) J,1-dioxide, mp 142-1430C; 

SI) (+-)· Imm-l-(3-Ethyl-2.3,4,S-tettahydro-7-methoxy-5-phenyl-1,4-
bc:nzothiazepin-3-yl)-2-bmanone S,S-dioxide hydrochloride. mp t75-
176DC; 

52) ( +-)- Trans-3-butyl-3-ethyl-2J,4,S-tetrahydro-5-phenyJnapbtho(3,2-F)· 
1,4-benzoihiazepine 1,1-dioxide, mp 128-1310C; 

53) (+-)-Imm-3-Butyl-3-ethyl-2,3,4,S-tcttahydro-S-(2-pyridyl)-l,4-
benzothiazepine 1,1-dioxide, mp SO-S30C; 

54) (+-)-ll:ms-3-Butylo-3-ethyl-2,3,4,S-tetrahydro-S-(3-pyridyl)-l,4-
bcnzothiazepine 1;~-dioxide 0.25 hydrate, mp 153-lSSOC; 

SS) (+-)-Immi-1-(3-Ethyl-2.3,4,S-tetrahydro-7,8-dimethoxy-5-phcnyl-1,4-
benzothiazepin-3-yl)-2-butanonc S,S-dioxide, mp 142-1460 C; 

56) (+-)-I.mm-3-(1-botenyl)-3-ethyl-2.3,4.S-tettahydro-8-methoxy-S-phenyl 
-1.4-benzothiazepinc 1,1-dioxida 

S7) . (+-)-JDm-3-(1-butenyJ)-3-ethyl-2.3 ,4,S·tetrahydro-7.8-dimcthoxy-S-
phenyl -1,4-bcnzothiazepine 1,1-dioxide 

SB) (+-)-Imm-1-(3-Ethyl-2.3,4,S·tettahydro-8-methoxy-S-phenyl-J,4-
benzotbiazepin·3·yl)-3-tmtanonc S,S-dioxide 

·;·9)--(+.)-Imm-1-C3-Ethyl-2.3:4:s~tetrahydro-7,8-dimethoxy-S-phenyl~i:4.:-
benzothiazepin-3-yl)-3-butanone S.S-dioxide · 

60) (+-)·Imm·l-(3-Ethyl-2.3.4.5-tetrahydro-8-methoxy-5-phenyl-1,4-
benzothiazepin-3-yl)-1-butanonc S,S-dioxide 

61) (+-)-Ilim-l-(3-EthyJ-2.3.4,S-tetrahyclro-7.8-dimethoxy-5-phenyl-1.4-
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benzothiazepin-3-yl} 1-butanone S.S-dioxide 

62) (+-)· Trans-J-(3-ethyl-2,3.4.S-temhydro-8-methoxy-S-phcnyl-l.4-
benzothiazepin-3-yl)-4.4,4-trifluoro-l-butanonc S,S-dioxide 

PCT/US98/03792 

63) ( +. )· Trans-J ·(3-ethyl-2.3,4,5-tetrahydro-7,8-dimethoxy-5-phenyl-l,4-
bemothi82epin-3-yl)-4,4.4-trifluoro-1-butanone S,S-dioxide 

64) (+·)·Trans-1-(3-ethyl-2,3,4,5-tetrahydro-7,8-dimethoxy-S·phenyl-1,4-
bcnzothiazepin-3-yl)-3,3,4,4,4-pemafluoro-2-butanone S.S-dioxide 

.! 
65) (+-)-Trans-l-(3-ethyl-2,3.4,S-tetrahydro-8-methoxy-5-phenyl-1,4-

benzothiuepin-3-yl)-3,3,4,4,4-pentafluoro-2-butanone S,S-dioxide 

66) (+-)-Trans-1-(3-ethyl-2,3,4,5-tetrahydro· 7 ,8-dimethoxy-S-phenyl-l,4-
bemothiazepin-3-yl)-4,4,4-trifluoro-2-butanone S,S-dioxide 

67) (+-)-Trans-l-(3-ethyl-2,3,4,S-tettahydro-8-methoxy-5-phenyl-l,4-
benzothiazepin-3-yl)-4,4,4-trifluoro-2-butanone S,S-clioxide 

68) (+-)-Trans-3-ethyl-2,3,4,5-tetrahydro-8-methoxy-S-phenyl-3-(4,4, 
4-trifluorobutyl)-1,4-br:nzothiazcpine 1,1-dioxide 

69) (+-)-Trans-3-ethyl-2,3,4,5-tetrahydro-7,8-dimethoxy-S-phenyl-3-(4,4, 
4-trifluorobutyl)-1,4-benzothiazepine 1,1-dioxide 

70) (+-)-Imm-1-(3-{2';?,2-trifluoroethyl)-2,3,4,5-tctrahydro-8-mcthoxy-S­
phcnyJ-1 ,4- benzothiazepin-3-yl)-2-butanone S,S-dioxide 

71) ( +-)-I.ram-1-(3-(2.2.2-trifluoroethyl)-2.3,4,5-tetrahydro-7 ,8-dimethoxy-S­
phenyl-1,4- benzothiazepin-3-yl)-2-bmanone S,S-dioxide 

72) (+-)-lDm.·1-{3-Ethyl-2,3,4,S·tctrahydro-9-methoxy-5-pbenyl-l,4-
benzomiazepin-3-yl)-2-butanonc S.S-dimdde 

73) (+-)-Trans-3-((3-ethyl-2,3,4,S·teuabydro-3-(2-oxobutyl)-5-phenyl-l ,4-
bcmotbiazepin-7-yl)oxy)propanesulfonic acid l, 1-dioxide 

74) ( +-)-Imm-l-(3-Ethyl-2,3,4,S-tetrahydro-7 ,8-dicthoxy-5-phenyl-1.4-
bcmotbiazepin-3~yl)-2-butanone-S-;Sadioxidc-

75) (+-)-Imm-1-(3-Ethyl-2.3,4.5-tetrahyclro-7.8-dimethoxy-4-hydroxy-S-phenyl-
1.4-benzothiazepin-3-yl')-2-buumone S.S-dioxide 

76) (+-)-Trans-3-((3-ethyl-2.3.4,S-tetrahydro-3-(2-oxobutyl)-S-phenyl-1.4-
benzothiazepin-B-yl)oxy)propanesulfonic m:id I .I-dioxide 
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77) < ~-)-Trans-2-((3-ethyl-2.3,4,5-tetrahydro-3-(2-oxobmyl)-S-phenyl-1.4-
benzothiazepin-7-yl)oxy)ethyltrimcthylammonium iodide I ,I-dioxide 

78) ( +-} Trans-2-((3-ethyl-2.3,4.S-tettabydro-3-(2-oxobutyl)-5-phenyl-l,4-
benzothiazepin-8-yl)oxy)ethyltrimethylammonium iodide l, 1-dioxidc 

--------
--- -----

This Sheet Has Been R ---

"''II/II /Ill Ir 



WO 98140375 PCf/US98/03792 

I. A compound of formula (I) : 

(I) 

1 is an integer of ftom 0 to 4; 

n is an integer of ftom 0 to 2; 

R iS an atom or group sc1ected from halogen. cyano, nitro, alkyl, alkoxy, aryl, 
hcteroaryl, aryloxy, arylalkoxy, aralkyl, alkaryl, -O(CH2)pSOJR11, 
-O(CH2)pNR11R12, -O(CH:z)p?Mtl 1Rl2R14, CORI 1, -CC:iRl 1, -CONR11Rl2, 
-cH20R.ll, -NRI1:rt12, -NHCORll, ·NHS<>lRll, -SRll,-S~Rll, 
-s<>iNR11Rl2, -s·Q3R11, whercm p is an integer ftom 1 to 4, .R.11 and .a12 are 
independently selected from hydrogen, Ct-6 alkyl and phenyl, and Rl4 is hydrogen 
or Ct-6 alkyl, or Risa group ·OCH:zO- which forms a fbrther ring attached to X. 

· wherein said alkyl, alkoxy, aryl, hcteroaryl, aryloxy, arylalkoxy, m:aJkyl and alkaryl 
groups are optionally substituted by one or more atoms or sroups selected from 
halogen, nitro, nitrile, aJkyl, alkoxy, -COR.11, -C02Rll, ..S03Rll wherein Rll is 
as hercmbcforc defined and -'NR14J.1S wherein R14 is as hercinbefore defined and 
R IS is hydrogen or CJ-6 allcyl; 

R:? is an atom or group selected from hydrogen. C1.6 ~I (including cycloalkyl 
and cycloallcylalkyl), Ct-4 alko~·t pynyl, thienyl, pyridyl, 1,3-benzodioxo~ phenyl 
and naphthyl, which groups are optionally substituted by one or more atoms or 
groups independently selected from halogen, cyano. nitro, c:i.rboxyl, phenyl, 
phenoxy, benzyloxy, -CORll, -C02Rll. ·CONRllR.12, -CH20R1l. -NR11Rl2, 
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-NHCORl J, -NHS02Rl 1, -SRI l, -S02Rl l. -S03Rl J (wherein Rl 1 and Rl2 are as 
hcreinbcfore defmed). -O(CH2)pNRl lR12. -O(CH2)~Rl 1R12Rl3 and 
-O(CH2)pS03Rl l (wherein p, Rl 1 and Rl2 arc as hereinbefore defined and R13 is 
hydrogen or CJ -6 alkyl); 

R3 is hydrogen, OH, CJ .. 6 alkyl. Ct-6alkoxy or-OCJ.6 acyl; 

. R4 is a group independently selected from Ct-6 aIJ,..-yl (including cycloalkyl and 
cycloalkylalkyl), C2-6 aJkenyl and C2-6 alkynyl, which group$ are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
oxo, CJ-4 alkoxy, -CQiR14,.NR14Rl5, .. sRl4, -S{O)CJ.6 alkyl,-S02R14, 
-so3R14 (wherein Rl4 and RlS are hereinbefore defined); 

RS is a group independently selected ftom C2-6 alkyl {including cycloalkyl and 
cycloalkylalkyl), C2-6 alkenyl, and C2-6 allcynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
oxo, C1-4 alkoxy, ·C02Rl4, -NR14RlS, -sRI4, -S(O) Ct-6 alkyl, ·S02 Rl4, 
-S03Rl4 (whercinR14 and"RlS arc: bereinbcfore defined); 

or R4 and RS, together with the carbon atom to which 1hcy are attached, form a C3.7 
spiro cycloalkyl group which is optionally substituted by one or more atoms or · -
groups independently selected from haloaen, C1-6 alkoxy, -C02Rl4, -S03Rl4 and 
-NR.14R 15 (where R 14 and R lS are as hereinbefore defined); 

R6 and R 7 are independently selected from hydrogen and C 1-6 alkyl; and 

X is an aromatic or non.aromatic monocyclic or bicydic rina system having ftom _S 
to 10 carbon atoms {including the two carbon atoms forming part of the thiazepine 
ring) wherein optionally one or more of the carbon atoms is/are replaced by 
beteroatom(s) independently selected from nitrogen, oxygen and sulphur; 

with theprovisothatwhen°l is an integerofftom Oto 4, Rl = R6.=R7 ~H. R3 =H 
or OH, . R2 = unsubstituted phenyl or phenyl substituted by one or more atoms or 
groups independently selected from halogen, nitre, phenylalkoxy, CJ-4 alkoxy, C1-6 
alkyl and -O(CH2)pS03R 11 wherein p and R l l are as hereinbefore defined, wherein 
said phenylaikox:;, alkoxy and alkyl groups are optionally substituted by one or 
more halogen atoms, and Xis a fused phenyl ring. then R4 is other than a CJ.6 

--------------
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straight alkyl group and RS is other than a C2-s straight alkyl group, and salts, 
solvates and physiologically functional derivatives thereo£ 

2. A compound as claimed in claim 1 which is a trans isomer wherein 

lis0,lor2; 

nis l or2; 

R 1, R6 and R 7 are aU hydrogen; 

R3 is hydrogen or hydroxy; and 

X is a fused phenyl, naphthyl, pyrryl, thienyl or pyridyl, group. 

3. A compound as claimed in claim 1 or claim 2 wherein 

tis 0or1; 

nis2; and 

R2 is pynyl, thienyl, pyridyl, phenyl or naphthyl, .such groups being optionally 
substituted by one or more atoms or groups independently selected &om halogen, 
cyano, nitro, carboxyl, phenyl, phcno:xy, benzyloxy, -CORl 1, 
-CQiRl 1. -CONRl lR12, -CH:iORI 1.-NRl 1Rl2, -NHCORl 1, 
-NHSO:iRll, -sRll, -S02Rll, -S03Rll (wherein Rll and R12 arc independently · 
selected :from hydro1en. C1-6 alkyl and phenyl). 
-O(CH2)pNRilR12, -O(CH2)N+R,11Rl2R13 and-O(CH2)pS03Rll (wherein pis 
an integer of from 1 to 4, R 11 and R.12 are as hereinbefo:e defined and R 1"3 is 
hydrogen or C 1-6 alkyl). 

·--- -------­-------
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4. A compound as claimed in Claim 1 which is : 

C-HRR)-3-butyl-3-ethyl-2,3,4,S-tetrahydro-5-phenyl-1,4-benzothiazcpine 1, 1 • 
dioxide; 
(+-)-trans-3:-(CE)-2-butenyl)-3-ethyl-2,3,4,S-tetrahydro-S-phenyl-1,4· 
benzothiazepineJ,1-dioxide; . 
(+·)-trans-3-ethyl-2,3,4,5-tetrahydro-3-(3-methoxypropyl)·S-phenyl-1,4-

. benzothiazepine 1,1-dioxide; 
(+-)-trans· l-{3-ethyl-2,3,4.S-tetrahydro-S-phenyl-1,4-benzothiazepin-3-yl)-2-
butanoneS,S-dioxide; 
(+-)-trans-l-(3-ethyl-2,3,4,S-tetrahydro-8-methoxy-5-phenyl-1,4-b'enzothiazepin-3-
yl)-2-butanone S,S-dioxide hydrochloride 1.l hydrate; 
( +-)-trans-3·(1-butenyl)-3-ethY,l-2,3,4,S·tetrahydr~S-phenyl-l ,4-benzothiazcpinc 1,1 • 
dioxide hydrochlC?ride 0.4 hydrate; 
(+-)-trans-3-(ethoxyethyl)-3-ethyl-2,3,4,5-tetrabydro-S-phenyl-1,4-
benzothiazepine 1, 1-dioxide hydrochloride hemihydrate; 
(+·)-trans-3-(ethoxymethyl)-3-ethyl-2,3,4,5-tetrahydro-5-phenyl-1,4-
bcnzothiazepine J .l-diOxide hydrochloride; 
(+·)·trans-ethyl 3-(3-ethyl-2.3,4,5-tetrahydro-5-phenyl-1,4-benzothiazepin-3-
yl)propionate I. I-dioxide; 
( +-)-trans-(E)-4-(3-ethyl-2,3,4,5-tetrahydro-S-phenyl-I ,4-benzothiazepin-3-yl)-3-
buten-2-one 1,1-dioxide; 
( +-)-2,3 ,4,5-tetrahydro-8-methoxy-5-phenylspiro(l ,4-benzothiazepine-3,1-
cyclohexane) J,1-dioxide; 
(+-)-trans-3-butyl-3-ethyl-4),4,5-tetrahydro-5-(4-pyridyl)-l,4-benzothiazepine 1,1· 
dioxide; 
(+-)-trans-3-b~l-3-ethyJ-2,3,4,S.tetrahydro-4-hydroxy-S-(4-pyridyJ)-1,4-

benzothiazepine l, 1-dioxicle; 
. (+-)-trans-3-butyl-3-ethyl-2.3,4,5-tetrahydro-5-(2-thienyl)-l,4-benzothiazepine 1,1-

dioxide; 
_(~)-uans-3-lmlXl:l-:e.tbyl~2,3i4,5-tettahy.dro.-5-(IH_-p)'l?Qbl::yl}..1,~ 
benzotlUazcpine 1,1-dioxide; 
(+·}~3-butyl-3-ethyl-2.3,4,5-tetrahydro-5-phenylpyrido(4,3-F)-1,4-
benzoihiazepine 1, I-dioxide; 

(+-)-trans-3-butyl-J-ethyl-~,4,5,7-teuahydro~S-phenyl-2H-pyrrolo(3,4-F)-l,4-
benzothiazepine 1.1-dioxide 0.1 hydrate: 
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(+-)-trans-3-butyl-3-ethyl-2.3,4.S-1c:trahydro-5-phenylthic:no(2,3-F}-1,4-
benzothiazepine 1.1-dioxide: 
(+-)-tranS-.3-ethyl-2,.3,4,S-tc:trahydro·S·phc:nyl-3-(4,4,4-trifluorobutyl)-l,4-
benzothiazepine l ,I-dioxide; 
(+-}trans-2,3,4,S-tetrahydro-3-isopropyl-3-methyl-S-phenyl-1,4-benzothiazepine 
1,1-clioxide 0.25 H20; 
(+-)-trans-3-((E).:2-Butenyl)-3-ethyl-2,3,4,S-tetrahydro-S-phenyl· l ,4-
benzothiazepine; 
(+-)-Cis-2,3,4,5-Tetrahydro-3-isopropyl-3-methyl-S-phc:nyl·l,4-benzothiazepine 1,1· 
dioxide 0.66 H20; 
( +-)·trans-3-(3·Ethyl-2,3,4,S·tetrahydro-S-phcnyl-1 ,4-bc:nzothiazcpin·.3-yl)propanol 
1,1 dioxide; . 
(+-)-trans-3-Ethyl-S-( 4·Fluorophc:nyl)·2,3,4,5-tctrahydro· 7-mcthoxy-3·(3· 
methoxypropyl)-1 ,4-benzothiazepine I ,I-dioxide hydrochloride; 
(+-)-2,3~4,S-Tctrahydro-7-methoxy-S-phenylspiro(l,4-bcnzothiazepine·3,1-
cyclohexane) · 1,J-dioxide; 
(+· )-trans-1-(3-Ethyl-2,3,4,S·tettahydro· 7-methoxy-5-phcnyl· 1,4·bc:nzothiazc:pin·3· 
yl)-2-butanone S,S-dioxide hydrochloride; 
(+-)- trans-3-butyl-3-ethyl-2,3,4.S:tetrahydro-5-phenylnaphtho(3,2-F}l,4-
benzothiazepine 1,1-dioxide; 
(+·)-trans-I-(3-Ethyl-2,3,4,5-tetrahydro-7,S·dimethoxy-5-phenyl-1,4-
bmzothiazepin-3-yl)-2-buumone S,S-dioxide; 
(+-)·trans·3·(1-butenyl)-3-ethyl·2J,4,S·tctrahydro-7 ,8-dimethoxy-5-phenyl -1,4-
benzothiazepine 1, I-dioxide; 
(+-}trans· l ·(l·Ethyl-2,3,4,S·1ettahydro-7 ,8·dimcthoxy·S-phenyl-1,4-
benzothiazc:pin-3-yl)·3·butanone S,S-dioxide; 
(+. )-trans-l-(3-Ethyl-2,3,4,S-tetrahydro-8-methoxy-S-phcnyl-1,4-benzotbiazcpin-~ 
yl)-1-butanone S,S-dioxide; 
(+·)·trans· l-{3-Ethyl-2,3,4,S·tetrahycfro. 7,8-dimethoxy-S·phenyl-1,4-
benzothiazepin·3·yl} l ·butanone S,S-dioxide; 

·- (+.-)-Jrans-1-0-cthYl·2.J,4~-tctrahydro-7.8·.di~~thOXY·~~CJJ~.t~ 
benzothiazc:pin-3-yl)-4,4,4-trifluoro-I-bU1anone S,S-dioxide; 
(+·}~·l·(3-ethyl·2,3,4,5-tctrahydro-7,8-dimcthoxy-S-phenyl-1,~ 

benzothiazepin-3-yl)-3.3,4,4,4-penmfluoro-2-butanonc S,S-dioxide; 
(+·}trans-l-(3-ethyl·2.3,4,S-tetrahydro-7,8·dime1hoxy-S-phenyl-J,4-­
benzothiazepin·3·yl)-4,4,4-tritluoro-2-butanonc S,S-dioxide; 
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("'"-}trans-3-ethyl·2.3.4,S·tettahydro-7,8-dimethoxy·S·phenyl-3-(4,4,4-
ui1luorobutyl)-l,4-benzotbiazcpine I.I·dio:xide; 
(+.)·trans· 1-(3·(2,2.2·nifluoroethyl)-2,3,4,S·tetrahydro-7 ,8-dimethoxy-5-phcnyl­
I ,4- benzotbiazepin-3-yl)-2·butanone S,S-dioxide; 
(+-}ttans· l-(3-Ethyl-2,3,4,S-te1rahydra-7 ,8-dietboxy-5-phenyl-1,4·benzothiazepin· 
3-yl)-2-butanonc S,S-dioxide; ·. 
( +-)-uans-3-((3-e1hyl-2,3,4,S-tetrahydro-3-(2-oxobutyl}S-phenyl-1 ,4-

benzothiazepin-8-yl)oxy)propanesulfonic acid 1, 1-dioxide; 
(+-}mms-2-((3·ethyl-2,314,5-tetrahydro-3{2-oxobutyl)-S-phcny 1-1,4-
benzothiazcpin-8-yl)oxy)ethyltrimethylammonium iodide 1,1-dioxide; 

S. A compound as claimed in claim 1 of the formula (la): 

(Ia) 

wherein 

1 is an integer of from 0 to 4; 

n is an integer of :trom 0 to 2; 

R is an atom or group selected from halogen, eyano, ni~ alkyl, alkoxy, m.yl. 
heteioaryl, aryloxy, arylalkoxy, aralkyl, alkaryl, ·COR.U, -CD2Rl 1, -CONR11R12, -
-CH20R.1l, -NR11R12, ·NHCORll, -NHSQiR11, -SR.11, ·S<llRll, -S03Rll 

wherein Rl 1 and R12 arc independently selc:ctcd from hydro&m. Ct-6 alkyl and 
phenyl, wherein said alkyl, alkoxy, aryl, beteromyl, aryloxy, arylalkoxy, aralyl and 

··iiIJCBiYl groups are optioiiilly substitutea-oyone or more atoms or groups seleCted 
from halogen. Ditto, nittile. alkyl, alkoxy, .coRl 1, -c~R.11, -SOJR.11 wh:rein R 11 
is as hereinbefore defined and -NR14a1S wherein R14 and :alS are as hereinbefore 
defined; 

· R.l and Jt3 are independently selected from hydrogen and Ct-6 alkyl~ 
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R2 is an atom or graup selected from hydrogen, C1-6 alkyl (inc:Juding cycloalkyJ and 
cycJoalkylalkyJ), Ct-4 alkoxy, pynyl, thienyl, pyrldyl, 1,3-benzodioxolo, phenyl and 
naphthyl, which groups are optionally substituted by one or more atoms or groups 
independently selected 1iom halogen, cyano, nitre, carboxyl, phenyl. phenoxy, 
benzyJoxy, -CORl 1, -C02Rl I, -CQNRl IR12, -CH20Rll, -NRJ ta12, -NHCORll, 
-NHS02Rl 1, -SR 11, -S02Rl I, -S03Rl l (wherein Rl 1 and R12 arc independently 
selected ftom hydrogen, CJ.6 alkyl and phenyl), -O(CH:z) NR11R12, 

·-O(CH2) N+Rl1R12R13 and -O(CH2) S03Rll (where& p js an integer of from 1 
to 4, Rl JP and R12 are as hereinbeforc dJtmed and a13 is hydrogen oi Ct-6 alkyl); 

R4 is a group independently selected from Ct-6 alkyl (including cyclQalkyl and 
cycloalkylalkyl), C2-6 alkenyJ and C2-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected from halogen, 
C1-4 alkoxy,· -C02R14, -NR14R15, -S03Rl4 (wherein R14 and R15 are 
independently selected from hydrogen and C1-6 alkyl) and R16coat7 where R16 is 
a C14 allcylene group and R17 is a C14 al~yl group; 

RS is a group independently selected nom C2-6 alkyl (including cycloaJlcyl and 
cycloalkyla.ll<Yl). C2.6 alkenyl and C2.6 alkynyl, which groups arc opdonally 
substituted by one or more atoms or groups independently selected from halogen, 
CJ-4 alkoxy, -C<>lR141 -NR14R,15, ·SOJR14 (wherein R,14 and R15 me 
independently selected from hydrogen and Ct-6 allcyl)"mld-R16coR17 where R.16 is 
a Ct-4 allcylene groupandR.17 is"aC1-4 alkyl group; 

or R.4 and RS, together with the carbon atom to which they arc attached, fmm a C3.7 
spiro cycJoalkyl group which is optionally substituted by one or more atoms or groups 
independently selected &om halogen, c 1.:6 alkoxy,-COJR.14, -s03Rl4 and 
.NR,14R15 (whereR.14 and RlS are ashercinbefore defined; . 

R6 and R 1 are independently selected ftom hydrogen and CJ.6 alkyl; and 

x is an aromatic or non-aromatic monocyclic or bicyciic rlng syst~ having from s to 
IO carbon atom~ (including the two carbon atoms forming pan of the dllazepine ring) 
wherein optionally one or more of the carbon atoms is/are replaced by hetcroatom(s} 
independently selected from nitrogen, oxygen and sulphur; 

313 
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with the proviso that when 1 is an integer of from 0 to 4. R l • R3 = R6 = R 1 .. H, R2 
= unsubstituted phenyl or phenyl substituted by one or more atoms or groups 

independently selected from halogen, nmo. phcnylalkaxy, Ct-4 alkoxy, Ct-6 alkyl 
and -O(CH:z) S03Rl 1 whemn p and Rl I are as hereinbefore defined. wherein said 
phenylalko;J. alkoxy and alkyl groups are optionally substituted by one or more 
halogen atoms, and X is a fused phenyl ring, then R4 is other than a C1-6 straight 
alkyl group and RS is other than a C2.5 straight alkyl group; and 

1 ,. 

salts, soJvates and physiologically fimctional derivauves thereof. 

6. A compound of formula (I) : 

(I) 

wherein 

-l is an integer of from 0 to 4; 

n is an integer of from 0 to 2; 

R is an atom or group selected from halogen. ·cymo, nitro, alkyl, alkoxy, myl, 

hctetoaryl. aryloxy, arylalkoxy, aralkyl, allcaryl,-O(CH2)pS03Rl l, 

-O(CH2)pNR11R12, -O(CHl)pN+ alla12R.14, -CORll, -C<llR.11. 
-CONR.1 lR.12, -CH2oall, .NR,11R12, -NHCOR.11, -NHS<llR.11, ..SR.11, 
-SC>lR.11, -S02NR11R12, .s~Rl 1 wherein pis an integer of &om 1 to 4, Rl 1 and 

R12 are independently selected 1i'am hydrogen. C1-6 alkyl and phenyl, and R14 is 
.. hydrogeir-orct~ alkyt;·Df"'1l--U-ll· ~- ·-OCH2Q;· which fcmDS ·a-fmttier rmjf 
attached· to X. wherein said alkyl, alkoxy, aryl, beterOaryl, aiyloxy, arylalkoxy, 
aralkyl and alkaryl groups are optionally substituted by one or more atoms or groups 
selected from halogen. niuo., aitrile. alkyl, alkoxy, -CQR.11, -CDlR 11, -SOJR 11 
wherein. Rll is as hcreinbefore defined and -NR.14R.1S wherein R14 is as 
hereinbefore defined and RlS is hydrogen or C1-6 alkyl; 

-----
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RI is hydrosen or Ct-6 alkyl; 

R2 is an atom or group selected from hydrogen, CJ-6 alkyl (including cycloalkyl 
and cycloalkylalkyl), Ct-4 alkoxy, pyrryl, thienyl1 pyridyl, l,3-benzodioxolo1 phenyl 
and naphthyl, which groups are optionally substituted by one or more atoms or 
groups independentJy selected from halogen, cyano, nitro, carboxyl, phenyl, 
phenoxy, bcnzyloxy,-CORll, .co2Rl I,-CONR11R12, -CH20Rll, -NRl lR12, 
-NHCORll,-NHS02Rll, -sRll, -S02Rll .so3Rll (wherein Rll and R12 are as 
hereinbcfore defined), -O{CH2)pNRl 1Rl::Z, -O(CH2)pNf"Rl 1Rl2Rl.! and 
-O(CH2)pS03Rl 1 (wherein p, Rl 1 and Rl2 are as hereinbefore defined and Rl3 is 
hydrogen or C1-6 alkyl): 

R3 is hydrogen, OH, C1-6 alkyl, CJ-6 alkoxy or-OCt-6 acyl; 

R.4 is a group independently selected .from C1-6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C::z-6 alkenyl and C::z-6 alkynyl, which groups are optionally 
substituted by one or more atoms or groups independently selected ftom halogen, 
oxo, C1-4 alkoxy, -CQiR14, -NR14R1S, -SR14, -S(O)Cto.6 alkyl, -SOaR14, 
-SO]Rl4(whereinR14 and Rl5 are as hereinbcfore described); 

R5 is a _group independently selected from C2-6 alkyl (including cycloalkyl and 
cycloalkylalkyl), C::z-6 alkenyl, and C::z-6 alkynyl, ·which groups are optionally 
substituted by one or more atoms or groups independently selected ftom halogen, 
oxo, Ct-4 alkoxy, -C<>lR141 -NR14R15, -SRI~, -S(O)Ct-6 alkyl; ·S02R14 
-S03R14 (wherein RJ4 and R15 are as hereinbefore defmed); 

or R4 and JlS, togedicr wish zhe carbon atom to ·which they arc attached, form a C3.7 
spiro cycloalkyl group which is optionally substituted by one or more atoms or 
groups independently selected ftom halogen, C1-6 alkoxy, -C<>lR.14, -S03R14 and 
-NR14R15 (where R14 and RlS are as hercinbefore defmed; 

... . . 
R6 and R7 are independently selected from hydrogen and"Ct-6 alkyl; and 

X is an aromatic or non-aromatic monocyclic or bicyclic ring system having from S 
to 10 carbon atoms (including the two carbon atoms forming part of ~e thiazepine 
ring) wherein optionally one or more of the carbon atoms is/are replaced by 
heteroatom(s) independeniJy selected from nitrogen, oxygen and sulphur; 

--·--·------- 37.)-
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with the proviso that when 1 is an integer of from 0 to 4, RI = R 6 = R 1 = H, Rl = H 
or OH, R2 = unsubstituted phenyl or phenyl substituted by one or more atoms or 
groups independently selected from· halogen, nitro, phcnylalkoxy, C1-4 alkoxy, Ct-6 
alkyl and -O(CH2)pS03R 1 I wherein p and R 11 are as hereinbefore defmed, wherein 
said phenyJalkoxy, alkoxy and alkyl groups are optionally substituted by one or 
more halogen atoms, and Xis a fused phenyl ring, then R4 is other than a Ct-6 
straight alkyl group and RS is other than a C2-s straight alkyl group, and 

salts, solvates and physiologically :functional derivatives thereof for use in therapy, 

-- --- --------
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4) 3-Ethyl-3-methyl-2.3.4.S-tetrahydro·S·phenyl·l,4·benzothiazepine. 

mp 124·125°c: 

5) (+)-3,3·Diethyl-2 13,4,S·tetrahydro·5·phenyl·l,4•benzothiazepine 

1,1-dioxide, mp 100-102°c: 

... · . .. .· 
6) 3·Butyl·2,3,4 0 5•tetrahydro·3-methyl·S·phenyl-1,4·benzothiazepine 

1,1-dioxide, mp 103-104°c; 

. . . 

.. 
--

.... 

·. 
. ·. 

.·· .. 

": 

~. 

7) 3·Methyl·3·proPY1·1,3,4,5-tetrahydro-S-phenyl-l,4-beuzothiazepine 

1,1-dioxide, mp 120-121°c; 

8) 3,3-Diethyl-2,3,4,S·tetrahydro·S-phenyl·l,4-benzothiazepina 

1,l·dioxide, mp llS·l16°Ci 

9) (+)·lIIDl.·3-Butyl·3-etbyl-2,3,4,5-tetrahydro·S·phenyl-l,4-benzo-

: ~· thiazepin• 1,l•diozlde, mp 101°c; 

. , 

.. 

10) (+)·I&:!n1·2,3,4,5·Tetrahydro-3-methyl-5·phenyl-3-propyl·l,4-. 

benzothiazepine 1,l•dioxide, mp 129·130°c; 

11) 

12) 

13) 

(·)·3,3·Diethyl·2,3.4,5·tetrahydro-5-phenyl-l,4·benzothiazepine 

1,1-dioxicle, mp 101-103°C; 

3-Ethyl-2,3,4,S·tetrabydro·3-metbyl-5-phenyl-l,4·benzothiazepine, 

mp 110-112°c: 

3-Ethyl-2,3,4,S·tetrahydro-3-methyl·S·phenyl-l,4-banzothiazepine 

hydrochloride 0.25B2o, mp 162·164°C (eff.); 

... 

.. 

. : 

·--------·-·-···--·-· .... ' ·- ...... 

: 

-~ 
14) 3·Ethy1~2,J,4.5-tetrahydro·3·metbyl·S·pheQyl-l,4·benzochiazepine 

t.1-dioxide, mp·12s-129°c: 

15) 3,3-Diethyl·2,3,4,5·tetrahydro-S·phenyl·l,4·benzothiazepine 

hydrochloride, mp 211-2t4°c: 

. . 
··----=----

377 
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.· 
16) (+-)-2,3,4,5-Tetrahydro-3-methyl·S-phenyl-3-propyl-1,4-benzothia­

zepine, mp 101-l03°c~ 

17). 2, 3 ,4 ,S·Tetrahydro-3-methyl-S-phenyl-3-propyl-l ,4-benzothiaze· 
0 . 

pine, mp 72-74 C; 

. . 
~8). 3-Ethyl-2,3,4,S•tetrahydr~-5-phenyl-3-propyl-1,4-benzothiazepine 

•· hydroch~oride 0.2~H2o, mp 20S-207°C; 

19) 3-!thyl-2,3,4,5-tetrahydro·S·phenyl·3-propyl·l~4·benzothiazepine 

l,l-dioxide 0.25H2o. '!IP iis-118°c; 

20) 2,3,4,5-Tetra~ydro-S-phenyl-3,3-dipropyl·l,4·benzothiazepine. 
. . 0 

hydroc~loride, 209·211 c; 

21)' 3-Ethyl-2,3,4,S·tetrahyclro·S·phenyl-3-propyl·l,4-benzothiazepine 
1,l·dioxide hydrochloride 0.33H20, 206-209°c: 

22) 2,3,4,S·Tetrahydro•S•phenyl~3.3-dipropyl-l,4•benzothiazepine 

1,l·dioxide; mp l04·10&0 c: 

.23) 3, 3-Dibutyl-2,3,4,:5-tetrahydro-·s-p~enyl· l·.4-benzothiazepine 

hydroch~oride, mp 209·212°c: 

24) 3-Bu.tyl-2_. ~ ,4, 5· tetrahydro-3-methyl- S·phenyl· 1,4-benzothiazepine 
hydrochloride, mp 203·20S0 c; 

25). 3-Buty1·3~ethyl-2,3,4,S·tec.rahydro-S·phenyl-l;4-benzothiazepine 
~ydrochloride, mp. 20S·207°c; . 

.-26) ·3-Butyl-3-ethyl-2,3 ,4,5-t:et:rahydro-5-phenjl-:1,4.:-l)enzo'thiazepine· 
l,l·dioxide hydrochlori~e. mp 209.·2u0 c: 

27) 2 ,3 ,4. 5·Tetrabydro·3 •methyl·3·penty1-S ·phenyl· l·,4 -benzothiazepine 
maleate, mp 182-183°C; 

r.ms SHEET HAS BEEN 
. . .. :.-• \CED 
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.. •' .· 
28) 3·Ethyl·2.3,4,5·tetrahydro·S·phenyl-3-propyl·l,4·benzoi:hiazepine 

hydrochloride, mp 198·200°Ci 

.. 29) (+·)·Q!l.·3·Buty1·3·ethyl·2,3.4,5·tetrahydro·7·methyl-5-phenyl· 

l,4·benzoehia:epine l,l·dioxide, mp 13B·l40°C; .·: 

.. 
30) (+·)·'11.·3-Butyl·3-ethyl-2,3,4,5·tetrahydro-7-metboxy·5·phenyl· 

1,4-ben:zothiazepine, light yellow oil; 

.... 31) (+·)-~-3-Butyl·3-ethyl-2,3,4,S·tetrahydro•7·mecboxy·5•phenyl· .. 
1,4-benzothiazepine, light yellow oil; 

.. 
32) (+·)-~-3-Butyl·3·ethyl·2,3,4,5-tetrahydro-7•methoxy-S·phenyl· 

1,4•benzoth1azepine l,l•dioxide, mp 113·11S0 c; 

.. 
33) (+·)·&.1A·3·Butyl·3·ethyl·2.J,4,5-tetrahydro·7·methoxy-S-phenyl-

1,4-benzothiazepine 1-oxide, mp l03·lOS0 c; 

34) (+·)-II!nl,·3-Buty1·3-ethyl-2,3,4,5·tetrahydro·7-methoxy-S-phenyl-

1,4-benzodliazepine 1,1-dioxide hydrochloride, mp 199·20l°C; 

35) (+·)-~·3·Butyl·3·ethyl-5-phenyl-2,3,4,5·tetrahydro•l,4· .. 
benzothiazepine 1-oxide, mp 98·10l°C; 

.. 36) (+·)·.Itlnl.-3-Butyl-3-etbyl-2,3,4,5-tetrahydro-S-phenyl·l,4· .. 
benzothiazepine 1-oxide, mp 133·136°c; 

.. 
37) C+·)·Ja!.·7·Ch1oro-3·butyl·3·ethyl-2,3,4,5-tetrahydro-5•phenyl• 

l,4-benzothiazepine 0.4 toluene, light yellow oil; 

-·---· .. .... ______ ---·-· ··- ... -·---- .. 

38) . (+·)·ltlnl.·7·Chloro-3-buty1·3-ethyl•2,3,4?5-tetrahydro-5-phenyl·. 

l,4-benzothiazepine 0.3 toluene, light Y.ellow oil: 

.. 39) <+·)-~-3-Butyl-7-Chloro-3-ethyl-2,3,4,5-tetrahydro-5-phenyl~ 

l,4-benzothiazepine l.1-dioxide, mp l00-102°C; 
-· 

37'1 ... > "'"':_:i .fiAs B~E:J This Sheet Has Been Replaced 
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40) (+·)-Ium·3·Butyl·3·ethyl·2.3.4,S·tetrahydro-5·(4•methoxyphen-
. 0 yl)-1,4-benzothiazepine l,l·dioxide hydrochloride, mp 194·196 C; 

41) (+-)-lt!.!ll,·3·Butyl·3-ethyl-2,3,4,S-tetrahydro·5·(4·tolyl)·l,~· 

benZothiazepine l,l·dioxide hydrochloride, mp 204·206°C: 

. . 
42) (+·)·'1§-3·Butyl-l·ethyl-2,3,4,5-tetrahydro·S-(4·tolyl)·l,4-

benzothiazep~ne l,l•dioxide, mp l55-156C; 

43) · (+·)·&i.J.·3-Butyl-3-ethyl·2,3,4,5-tetrahydro-5·(4-methoxyphenyl)· 
. 0 . 

1.4-benzothiazepin~, mp 75·77 C; 

44) (+•)·~·3-8utyl·3·ethyl·2.3,4,5-cetrahydro-5·(4-methoxyphenyl)· 

1,4-benzothiazepine l,1-dioxide,· mp 109·1ll0c; 

45) (+·)·&1£·3-Butyl·l·ethyl-5·(4-flu~rophenyl)-2,3,4,5-tetrahydro­
l,4-benzothiazepine, mp 76-78°C; 

46) (+·)·I1:in£·3-Butyl·5·(3,4·dichlorophenyl)·3-ethyl·2,J,4,5·te~ra· 

hydro-1,4-benzothiazepine, mp ~s-100°c; 

47) . (+·)·~-3-Butyl-5-(4-chlorophenyl}-3-ethyl-2.3,4,5-tetrahydro• 
1,4-benzothiazepine 1.1-dioxide hydrochloride . 0.3 H2o. 
ll'P 178·1B0°C: 

48) (+·)-Cis-3-Butyl-5-(4•chlorophenyl)-S~ethy1·2,3,4,5-tetrahydro­

.l.4-benzothiazepine l,~·dioxide hydrochloride, mp l86·188~C; . : 
: .. 

49) ~-3-Butyl·3·ethyl-2,3,4,5-cecrahydra·5·(3·nitrophenyl)•l,4-
·benzathi~epine l. l-dio~ide, mp iJ9- l42°c; .. 

50) II!n!.·3-Butyl·3-ethyl·2.~,4,5-tetrahydro-5·(4·nicrophenyl)-l,4·· 
. a benzachiazepine 1,1-diaxide, mp 139-142 C; 

iii1i1iU1ii1Mf 
THIS SHEET HAS BEEN 
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. 

·. 

.· . ' 

51) (+·)·II.!llll.·S-(4·Benzyloxyphenyl)-3·butyl·3-ethyl•2,3.4,5-
o tetrahydro·l,4·benzothiazep1ne l,l•dioxide, mp 94·95 C; 

52) (+·)-~·S•(4·Benzyloxyphenyl)·3-butyl-3-ethyl-2,3,4.S-tetra· 

hydro·l,4·benzothiazep1ne l,l·dioxide, mp 137·138°c; 

53) (+·)·l'.I!nl.·5·(4-Benzyloxyphenyl)·3-butyl-3-ethyl-2,3,4,5·tetra· 
0 • hydro·l.4-benzothiazepine, mp 97-98 C; 

54) C+·)·IIiil!,·3·(4·(3-Butyl·l•ethyl-2,3,4,5-tetrahydro-l,4-benzo• 
thiazepin-5-yl)phenoxy]propanesulphonic 
mp 270°c -(dee.); 

acid l,l·dioxlde, 

55) (+•)·Itani·3·Butyl-3•ethyl•2,3,4,5-tecrahydro·5·(2·fluoropbenyl)· 
l.4-benzothiazepine l,l-dioxide hydrochloride, mp 194-l96°c; 

56) (+·)-~~3-Butyl·3·ethyl•2,3,4,5·tecrabydro·5·(3·fluorophenyl)· 
l,4-benzothiazepina l,l·dioxide, mp l43-14S0c; 

57) (+·)·'1£-3-Butyl-3-ethyl·2,3,4,5·tetrahydro·5·(4·pyridyl)·l,4· 
benzothiazepine l,l·dioxide, mp l21·123°c; 

SB) 

59) 

60) 

(+·)·IIlll!.~3-Butyl·l·ethyl-2,3,4,5-tecrahydro-5·(4·pyridyl)·l,4-

benzothiazepine 1,l·dioxide. mp 110·111°c: 

(+·)·'1£-3-Butyl·3-ethyl-2,3,4,S-tetrahydro-S-(4-trifluoromethyl­
phenyl)•l,4·benzodiiazepine 1,l·dioxide, mp 64-65°c: 

(+·)·IImll·3-Butyl-3-ethyl·2,3.4,5-tetrahyclro·S·(3~trifluoro­
methylpbenyl)·l,4-benzothiazepine 1.1-dioxide, mp 110-ll2°c: 

. 
61) (+·)·Ixm:Jl.·3-Bucy1-3·ethyl·2.3,4.5-~e~rahydro·S·(3,4·d1fluoro-

phenyl)-1,4-benzothiazepine 1.l·dioxide, mp 20S·21S0 c: 

' .. 

-·····:-1 
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62) (+·)·ll:.!ni-3-Butyl·3-ethyl-2,3,4,S·tetrahydro·5·(2,4·d1fluoro• 

63) 

. 0. 
phenyl)-~.4-benzothiazepine 1,1-di~xide, mp 97-99 C; 

.· 
(+·)·Trans-3-isapentyl-3-ethyl-2,3.4,S-tet~ahydro·S·phenyl-l,4-

. b~:iizothiazepine l,l-dioxide. mp 86-87°c; and 

. . 
64)· (+·)·'1J.-3-isopenty1·3·ethyl-2,3,4.S~tetrahydro-5-phenyl-l,4-

benzothi~zepine 1,l·dioxidet mp 123·l25°c. 

C->-CRR)-3•butyl-3-etbv1~2.3 4.S-tetrahvdro·5· 

phenyl-1.4-benzotbiazepine 1 1-dipxid' hvdrochlorida 

2) (+·)·I&:ln£-3-Butyl·3-ethyl·2,3,4,S-tetrahydro·S·phenyl·l,4-benzo· 
. . . 0 

thiazepine. l.l·diox~de; ~ 98-100 C; 

3)· ( ·) ·IIm£-3-Methyl·3-pr.opyl·2. 3 ,4. 5-tecrahydro• 5 ·phenyl· l,4· 

b•nzothiazepine l,l•dioxide, mp i29·1309 C; 
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A compound of formula (1) 

(I) 

wherein 

----------- --------·--·""'" .. ------------. -===-=---=-==-=--l is an integer of from 0 to 4: 

m is an integer of from 0 to 5; 

n is an integer of from 0 to 2; 

R and R' are atoms or groups independently selecced from halogen, 
nitro, phenylalkoxy, c1•4 alkoxy, c1_6 alkyl and -O(~)Pso3a• 
vherein p is an inceger of from l to 4 and a• is hydrogen or Ci,. 6 
alkyl, wherein said phenylalkoxy, alkoxy and alkyl groups are 
optionally substituted by one or more halogen atoms; 

a4 is a c1•6 straight alkyl group; and 

s R is a c2•6 straight alkyl group; 

and salts, 

thereof • 

solvates and physiologically ~unctional derivatives 

,• 
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2. 

·. 
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A compound of formula (1) as claime·~ in Claim .l. wherein 

n is 2; 

R4 is methyl, 'ethyl, D·propyl, or n-butyl; and 

a5 is ethyl, n·propyl~ or n·butyl; 

and salts, solvates and physiologically functional derivatives 

thereof. 

3. A compound of formula (I) as ctaimed in Claim 2. which compou~d 

is in th~ S!!ll.!. configuration ~s hereln. defined, or a salt, 

.solvate, or physiologically functional derivative thereof • 

. 4. A compoun~ of formula (1) as clai~ed in Claim 3, which compound 

is .ttm'll • 3-butyl· 3-ethyl-2. 3 ,4, 5- cetrahyd".o· S·phenyl_.l ,4. benzo-· 

thia~epirie l,l·dio~ide; or a s~lt, solvate, or physiologically 

functional derivative thereof. 

5. The compound of formula(!) claimed in Claill.4, which compound is . . . 
in the (RR)·, (SS)·, or (R.R,SS)·form. or is a salt, solvate. or 

physiologically functional der~vative of any thereof. 

6. (·)·(RR.)·3-Bui:yl·3-ethy1·2;3,4,S·tetrahydro·S·phenyl·l,4·benzo• 

thiazepine l,l-dioxide or a salt, solva~e. or physiologically. 

functional derivative thereof. 

·. 
7. (·)·(RB.)·3·Bui:yl-3·ethyl-2,3,4,5-~eerahydro-5·phenyl-l,4-benzo-. 

tbtazepine l,1-dioxi~e 

8. (+·)·(RR,SS)-3-Butyl-3-etbyl-2.3.~.5-ce~rahydro·5·phenyl-l,4-

benzoehiazepine l,l·dioxide or a sal;. solvaee, or 

· physiologically fun17i:1o~al thereof. -----·---···-
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9. (+-)-(RR,SS)-3-Butyl-3-ethyl-2,3,4,5-tetrahydro-5-phenyl-l,4· 

benzothiazepine l,l•dioxide 

1-----··-······-··-· ····-·-·-·····- ---· 

·­... 
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L A polymeric or ollgomcric bile acid. preparccl by 
polymerization or a monomeric bl1e acid or the bmula 
I. 

(I) 

In whicJa • 
G is a free bile acid or its aJkaJi metal salt or a bile acid 

having rings A. B, C, D aterif"ied on ring D and 
which is bonded via its ring A, B or C.10 tbe group 
x. 

xis .. bridge group and 
A is a polymerizable, ethylenically uusaturatcd 

group. or by copolymerizatfon with a monomer 
containing a polymerizabJe, ethylcnica1ly unsatu­
rated double 'bond, 

or by copolymerization with N·vinylpyrrolidone or 
iu derivatives. 

PCl'JUS'8{03792 
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ana/or by copolymcrizatioa with cthylc:mc:ally aasat• 
urated dicarboxylic anhydrides and ethylaically 
unsaturated dicarbmylic acids each having 2 to 6 
carbon aroms: their esters or half esteis, esters 5 
'being undemood 11 alkyl esten haYing 1-6 c:ubon 
atoms, c:ycloalkyl esters having !I to 8 carbon 
atoms, benzyl esten or phenyl estas. 

2. A polymer or oligomer as claimed In claim t. 10 
wbcrein 

G is a free bile acid or its alkali metal salt or a bile acid 
esterified on ring D and which is bonded via its 
ring A, B or C, to the group X. to whfcb lhe for.. 
mula n applies 15 

(Y)r-(Z), (II) 

in which 20 
Y is adjacent to G and is -0-, -NR.'--. 

y 
-o-c-. cw 

0 
II -NR.·-c-. 

is (C1..av-a»c.Ylenc or (C1-Cu}ualkylcne, where 
individual methylene groups m the alkylene chain 
of the aJJcylene or arallcyJene radical can be re- 30 
placed by one or more groups selected from 
-0-. -NR.'-, 

-Ml'-i-· -o-i- and -m·-;r-NR .. -, 
0 0 0 

35 

o and p independendy of one another arc zero or 11 

where o and p are :not simultaneously zao. 40 
A is an ethylenicalJy unsaturated group of the for­

mula 

0 

PCT/US98/03792 

H 

in which 

0 (Ill) 

B 

R.3to R.•mdepcndcntly of one another are hydrogen, 
OH, NH20r an OH sroup protected by an OH 
protective group and one of the radicals Rlto Jl6is 
a bond to the sroup x, where this bond starts from 
the positions 3 (lll or R.4) or 7 (R5 or Rt), and rhe 
other position 7 ot 3 iD each c:asc: carries an OH 
group or a protected OH group, 

B is -OH, --<Nllcali metal, -0-alkaline eanh 
metal, -O-CC1-C1z)-alkyl, -0.allyl or -0.ben­
zyl where alkyl is either n-alkyl or iso-alkyl and 
where the ester poup formed 

0 

~B 
is an ester which can be saponified both by acid and 
by base, 

Y is-0-, -NR'-, 

u i -o-c-, or -NJt•-c-. 

Z is (C1-C12)-allcylene, (C,..C13)-aralkylcne, where 1 
to 3 methylene poups in the alkylc:ac chain an 
replaced by the aroaps -0-, -NR', 

-Nlt'-C-, -o-c-, oz -Ha'-C-NR"-
11 U II 
0 0 0 

and o and :p independcndy of one aiiothct arc zero or l, 
where o and p are not simwwaeously .zero. e-

ll 
0 

~ Ais 

mwhich y 
Jll is hydrogen or CHs and 
R2is " CN- cw --·-··-·· .. · --·-·· 

Jll 
I 

Cffi-C-R.2-, 

~ w -Na·-c-. -o-c-, 

-0-, -NR'- or a single bond, where the carbonyl 
60 

JfOUps arc adjac:e:at to the C--C double bond, 
A' and R" indepcndendy of one another arc hydro­

gen or (C1-C6)-alkyL 
3. A polymer or oligomer as c:laimed in claim 2, 

65 

wherein 
G corresponds to the formula m 
·---------·-· 

1iii~i1irf f 

A 
wheie 

R,I is hydtogen or CHi and 
R2is 

~ 
-Nll.·-c-. 

-NR'- or a single bond, In which R.' and Il" indepen­
dently or one another arc hydrogen or (C1-C6)-aJkyL 
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4. The polymeric or oligomeric bjlc acid Of claim l, 
wherein said mouomer containing a polmerizable. eth· 
yJenically unsaturated double bond is a monomer or 
fomiulaIV 

PCT/US98/03792 

s 
in which 

(EV) R.9 is hydropn or methyl and 
D is -(CHE}.-. 

where 
in whic:h 10 m is 1 to 10 and 

v 

R.' is hydrogen or methyl and 
JllDis 

E is hydrogen or OH. . 
10. A pharmace'lltic:al composition comprising a c:om· 

pound of claim 1 and a pbarmaccutic:ally acceptable 
carrier. 

15 11 •. The polymer or oligomer as claimed in claim 5, 
wherein the weight-average molecular weight is • 
tween 2,000 and JOO.ODO g/moL 

-cN, -O-RIS, hydroacn halogen -SOJH, or :12. The polymer or olfgomer as claimed in claim 12. 
-O-(Cfb-CH20),.R.16, wherein the weight-average molecular weisht Is be-

in which 20 tween 3,000 and 60,000 g/moL 
R.U is hydrogen, (C1-C1o}aJkyJ, (C1-C1o}monohy. 13. The polymer or oligomer as claimed in cJaisn 3, 

droxyalkyl or -(CHiCH2--0-),,R16, wherein B is -OH, --o-a1kali metal, --O-(C1-C~ 
.R.12, R,13, R", and :Rl6 arc identical or different and aJkyt,-Q.allyl or-0-bemyL 

are (C1-C1o}alkyl. 14. The polymer or oligomer as claimed in claim 3, 
lll4 is (Ci-C1a}allc:Yl and 25 wherein R.l to R.I independently or one another are 
n is 1 to 50. hyd:ogcn, OH, NH2 or an OH graup protected by an 
5. A pol)'lllCr' or oligomer as claimed in cJaim 1, OH protcciive il'OUP and one of the radicals Rlto R•is 

wherein ihc wtigbt-average molecular weight is up a bond to the group X. where this bond starts from the 
2SO,OOO g/mol. positions 3 (R1 or R4) or 7 (RS or R') in the JI-position, 

'- A polymer or oligomer as claimed in claim 1, 30 and the other po.dtion 7 or 3 in each case carries IJt OH 
wherein in the case of copolymen the molar ratio of group or a protected OH group. • 
bile acid units to copolymerized monomer units is be- 15. The polymer or oligomcr as claimed in claim 2. 
twcc:n 300:1 and 1:300. wherein G is a free bile·acid or its alkali metal salt or a 

7. A polymer or o1igomer as claimed in . claim 1. bile acid esterfied on rlns D which is bonded via its riag 
wherein the crosslinking is carried oat by means of 35 A ta the group X. 
copolymeri2ation with · cthylcnically polyunsaturated ld. A polymer or oligomer as claimed in claim 4. 
monomen. wherein the mOJ1omen are compounds ac:cording to the 

8. A polymer or oligomer as claimed ill claim 7, formula IV (meth)actylic acid. (meth)acrylic acid cs-
wherebl the crosslinking is carried out with =byleni· ters, acrylamide and its derivatives, carboxyJic acid 
cally polyimsaiurated ICJ)'lic acid and methaaylic ac:1d AO vinyl esters baving 3-20 carbon atoms or N-vinylpyr-
derivatives. rolidone and i1s derivatives. 

p, A polymer or oligomer as claimed ill claim 7, 17. The polymeiic or oligomeric: bile acid of claim 4, 
wherein the crosslinking is carried out with acid amid~ whercm said halogen is clllorine, bromine, or iQdbm. 
of the fonnula V • • • • • 
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EXAMPLB I 

OH 

OH 

oHat •• 
H 

··oaro 

48 g (122 mmol) of 3a.7c.I2a-trihyc!roxy-24-aor-23-
cholanic acid (=norcholic acid), 200 ml of formic acid llld 
1 ml of perchloric acid (60Cli) are stirred at 50"' C. ror 1.5 
hums, the mb.mrc is cooled ro room tempenitme. 1 !50 ml of 
accdc anhydride an: added and the mflUUl'e fs stir:red for a 
ftinher 15 minutes. Jt fs poured OlllO 1.5 I of water and the 
solid conslitue:lllS are filrered off' with IUCliDD. aml wuhed 
with 11 of~~. n:sidue is dissolved m. 700 ml of etber 
llld washed three limes wiih watc: 'lbe organic phase is 
dried (MgSO.J lllld coaccnllaled. 'Yiclcl 52 g (89W.) of 
Example l. 

MS (PAB, 3-1''BA/LiC1) Cz.ll,10a(478), 48S (M+Lr) 

EXAMPLE2 

OH 

C5N 

··~ 

S a (10.4 mmol) of Example 1 are dissolved fD 20 ml of 
lrifluoroacelic acid/S ml Of trifiaoroaccdc anhydride at 00 C. 
840 mg (12 mmol} of sodium nitdte are added in porcioas m 
tbe c:oursc of one hour. Tiu: mixture is subsequently Slimcl 
at 00 C. for a fmther hour then at 40° C. for 2 homa. The 
solution is cooled to 0- C. again, neutralized with SN NaOH 
aml extracted with clichloromctbanc. 1bc cqanic phase Is 
dried (MgSO.J and Coaccmratc:d. Chnmwolf&phy of lbc 
miduc: over silica gel (cyclollcxaaelclbyl ai:cr.atci=2:1) ghu 

38'1 
HAS BEEN 

'fHlS SHEET 
REPLACED 
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3.1 g (679fi) of Example 2. . 
MS (FAD. ~NBAILICl) CuH,,N011 (445), 452 (M+Ir) 

EXAMPLB3 

caN 

~ 10 

oa· 

1.5 g (3.37 mmol) or Eump1e 2 and 5 a of KOH are 
c1iSBOlved in 50 ml of cdumol/war.er C=l:l) and the solution 

2D 

FCT/US98/03792 

slim:d at room acmpezalVIC for 18 hours. 'Ihc rcacdon 
mixture Is CODCCJJcated and the rcsic1ue ia chromarographc4 
over silica pl (dichloromdbanclmetharlOli= 8:2). 320 mg 
(561Jfi) of Eumple 4 are obtained. 

MS (FAM-NBA) ~NOa (451), 451 (M+H') 

EXAMPLBS 

Is heated under Jdlm. Whr:n the n:action bas ended (monl- 30 340 mg (,539') of Example 5 ars obtaiaed from 500 mg tminl by dlinlaycr cbromatopph)'). the ethanol is slripped (12.67 mmol) of norcholfc add and 450 mg (836 mmoJ) of 
off and lhe n:sidue is washed with ether. "lbe aqueous pbue tallrine by the proc:ess dac:ribcd fot Example 4. 
is acidified with 2N HCl and eituacled thne time1 wltb Clhyl MS (FAD. 3-NBA) C:uff.uN~ (SOI). 502 (M+H1 
acetare. The combbled oipntc pbuea am dlial (MgSO.J 
and coru:enbaWL 1.25 g (!Tl'li) of:Example 3 are obCllned. 3S EXAMPLB 6 

MS (PAD, 3·NBA/LiC1) C:i:Jf3605(380), 387 CM+Ir) 
OH 

EXAMPLB4 

OH 40 

OB 

H 50 
N........,.CX>OH 

0 0 
II • BJC-1-cr 

-----·o·---·-· ... 

Bff'' 101 (2S.3 mmol) of nmdlolic acid are dissolved in SO ml 
fiO of pyridine. 2.6 m1 of methaaanlfonyl c:h1ozidc lll'C added 

dropwise at O" C. 'Ibe ICllClioD ~ is then s1fmd at soo ma c12.11 llllDOI) or 3u,7a,12a-irihydraxy-24-nor- mom ~ for 3 homs. n is pouted onto ice-water 
23-c:holanic acid and 370 mg (36 mznol) of N·mcdl)'lmor- and exlraaed three 1fmes with ethyl acewc. The mganfc 
pholinc 11n1 cliuolved in 20 m1 of THP. 0.34 ml (36 mmol) phase is dried (MgSO.J and C011CCD1D1Cc1. 1bc audc product 
of elbyl chloroformatc ii adc1ed IC 100 C. Aflc:r 15 lllfmnes, 65 is Cl)'Sta"lllP.ed fiom dllsopmpyJ ether. lllJmd olf wflh SUC-
8 solutlca of270:mg (36 mmol) of glydne hi 5 ml of lN 1ianand lhendrlcdin Y1CU0. ll.21(939fi) ofBumpJe6an: 
NaOB is added dropwisc. The :mhtme is subseqmitlY ob~ 

--··----------

1iiiITTii~r 
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MS (FAB, 3-NBAILiC) ~ (472), 48!5 (M+2U-+ 
-H') 

EXAMPLE? 

PCTIUS98/03792 

8.0 g {18.5 mmol) of Example 7 are hydrogenated with 
hydrogen in 220 ml Of ethyl amatc in the prcscncc of about 
so mg or IK Pd/C. When the reaction bas ended, 1he 

s C818lyst is filtered off and the filttate is ccmccnuatcd .• Chro­
matography or the residue (methaaol/biethylamine= 9S:s) 
givca 6.0 g (BK) of &mnplc 8. 

MS (PAB, 3-NBAJLiCl) C...H..aN04 (407). 414 (M+IJ") 

~ID 

0 
II ,. u,c-n-o" H IS 
0 

- -~····-------
0 

- II , • ... Hsc-s-0' H 

H 

38. 7 g (81.9 mmol) or :Example Ii and 6.9 g (106 mmo1) 
or sodium azide arc stirred in 350 ml of dimcthylfomiamide 
at 130" C. for 2.S houn. Arter coolfng, the mJxtun Is pomed 30 
onto 1.51 of ice-water and extracted three times with ethyl 
ai:ctm. Tbe organic pJiasc is dried (MgSOJ llld conocn­
batcd. 'l'bc crude product is cstcrificd in a mcdlano1ic 
hydrochloric: acid solution, prepared from 100 ml·of mcdla­
nol lllld 14 ml of acceyl chloride, at room t=pcncm for 2 " 
hours. For working up, the mlxtmc is panly ccmcentrated 
and the pnxfuct 2s po1"d onto 1 J of water IDd mracll:d 
thRC times with ethyl acctale. Afu:r chying and CODCCDtla­
lion of the organic phase, the crude pzoduct is chromato­
pplicd over silica gel (cyclohexanelctbyl acml0=6:4). 9.0 40 

g (2541>) of Example 7 arc oblained. 
MS (PAB, 3-NBA/LiCl) CzJl.N~04 (433). 440 (M+La"f) 

EXAMPLBB 

~-

" 

II 
0 

4.3 g (8.6 mmol) of the DICS)'late (cf. EP-A-0 489 423) are 
~~ Ill 100 to 110" C. in 80 ml of dry DMP wilh 0.421 
(8.6 mmoJ) of sodium cyanide for 3 hours. Tbe mixtmc is 
poun:d omo ice-water and ex113Cted with ethyl accwe, and 
the residue from the organic phase is filtered over silica pl. 
(Ethyl acetatdheplane=2:1). 890 mg (25'11) qf uitzilc arc 
obtained. 

MS (fAB, 3-NBAIIJCI) <1J1,1N04 (431), 438 (M+U") 

EXAMPLElO 

1.s g (S.48 mmol) of 1he nilrile fmni""&impje ·9 ;-·· 
h)idrogcnatcd in 100 ml of methanol with addition of 10 ml 

60 of com:eotratcd •mmonia IOlntion and l I of .5'11 streDJdl 
rhodimn-cm-Alz(>, under 140 bar at50" C. for 24 bours. 'Ibe 
c:atalystb filten:d oJt' with sucdcm, the fillrate is conccntra1cd 
and the miduc is purl&ed ovc:r sBica pl C~c,fM.eOH/ 

ii1iii1l1iiilf 

15 
c:m:ealmtcdNB, soluticm=1CX>:l5:2), 1.1 B (739') of amim 
(Example 10) am obtained. 

MS {FAB, 3-NBMJCI) CaHaN04 (435). 442 (M+ut} 

.1'f I 



-------------------------
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:EXAMPLE UA 

. . . H-
~ 

5 

10 

15 

20 

PCf/US9&'03792 

are obtained. 
MS (FAB, 3-NBA/LiCl) Cnffe1N05S~ (S!16), 603 

(M+Ir) 

EXAMPLB12A 

OH 

270 ma or dry zinc iodide arc added t0 9 g (21.4 mmol) 
of htime Cm: equmon 4) under lflOD In 50 mt of my Nd"" 
dicbloromclbanc. and 10 mJ (3.S equfwlcnu) oftrimelbyl- 25 
silyl cyanide arc adc1cd in ponlons, while coolin& wilh ice. 
Mier about i.s hours, the reaction has c:ndcd. 'lbe miduc • 
which mmiDs after cODCClllrllion is purified with D•bep- • 20 g (4~ mmol) of methyl btone (cf. equation 2) are 
taDdelhvl ace1al0=10·1 over silica Jd 12.1 1 (BSIJJ) of tbe dissol\llld m 400 ml of methanol, 2.48 g (64 mmDl) of 

.,, • • _, _ _, __ oil· hich -o11-i ... -1v sodium borohydridc an: added and the .millnln:: is s1im:4 at 
prcduc:t m o!'Wm:d as a ~.,.,_ w ..,. .... _ __, 30 room temperature for 4S mhmtc:s. After addition of 400 ml 
(>9:1) compnscs om; stcJ_e01somcr. of water. 2N HCJ is carcfi.llly added undl the pH reaches 3. 

MS (PAD, 3°NBAILiCI) C:,,Jfe,N05~ (654), 671 'Tbe m\Ute is concemrated,.water is added again and the 
(M+Lr) mixime is =1raCled with EA. The cqanic phase is drilld and 

COl1CeJllralCd. and lhe residue is chlOmatographcd over silica 
EXAMPL'E llB 35 gel (cyclobexanelelhyl 8cetal8 1:1). 

Yield: 15.1 g (75S) 
MS (PAB, 3-NB~/LiCI) C:nB.A (478), 48S (M+Li"')_ 

.u ml (21.4 mmo1) oCtrifluosom:elic acid me fint added 
to a suspcmion of 1.C>36 1 (827.4 mmoJ) or sodimn bolo- N:ll"' 
hydride ill &:Y THP. the mixtm is stimc1for15 minDta and '° 
12.l g (18.2 mmoJ) of the Dilrl1e from EJample UA in 40 

EXAMPLE 12B' 

OH 

u 
o-s-CH, 

II . 
0 

ml of dry TBP arc dlCD added. while l:ODlmg wilh fee.After 
24 boura at n>0m tcmperatm. die milttm is wmked up by 15.1 g (31.s mol) of alcohol (Eumplc 12A) am dissolved 
addilicm ofwau:r and ether. the mpnic .J'huc fs cmacted by fn 2SO ml of cUchJOIOIDetbane/2SO ml of pyridine, 4 a (3S 
&batdDa with h~ solution and themldue is 65 mmol) of methanesuJfonyl c:b1oride arc added at 0- C. 11111 
purified 1J,- chromatography with CK.ta~ the mixture is stirred at mom temperat1n for 2 homa. Fir 
trallld NH, llOllllion-100:10:1.S. 7.83 g (489') of.die amine - worlcingup, wateriuddedamllhcmlxlurei1extractcdwfdt 
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elhyl acetate. Afu:r drying aac1. CODCe111rati0J1 of tbe ethyl 
acetate phase,· ·17.S 8 of (quatemmy) mayl compoanil, 
which can be reacted wilbout further pmiflcalion. me 
oblained. • 

PCT/US98/03792 

dimethyl sulfide is added. 1br: R&CliOD mi1lme is concm­
trmd lllld the residue is cluomamgraphed over silica get 
(cyclohcxancrlcdlyl IC~7.3), S.8 I (441JJ) of aldehyde 
are oblaincd. 

MS (FAB. 3-NBAILiCI) Call...0.S (SS&). 563 (M+Ir) ' MS CFAB. 3-NBMJCI) c;.H,.O., (462). 469 (M+i.i'"") 

. N:d •• 

-------------

BXAMPLB12C 

r 
o-a-~ 

0 

BXAMPI.E 12B 

0 

10 

IS 

OH 

'lbc aldehyde Exampl~ 1~ is oxidized to lhe me c-20-
30 carboxyllc add Ellamplc 12B by Jones mfdalfon (1. Qem. 

18 g (32.3 mmol) of Eumplc l2B and BO ml of diar.abf. Soc. 1953. 2548). • 
cyc1o11Ddcc:cnc in diasolvcdin«X>ml ofDMP.1be mixllln: MS (FAB. 3-NBA/LiCl) C...H,10. (478). 485 (M+Li, 
ia sdmcl at 100" C. for I6hourl.Afla'cooliq, 1hc:rcactlon ~ ........ .,.

1
,... 

mixture is concemratcd and the raiduc Is chromatopaphcd .....,....K"......, _. 
over smca gel (cyclolicxlm/cthyl m:ecate-7:3). The yield 11 35 OH 
9.6 I (64'1). 

MS Cf.AB. 3-NBMJCI) ~. (460), 467 (M+u+) 

EXAMPLE12D 
40 

CRa 

Allfl•' 

OH 

rl:H IS SHEET HAS BEEN 
' REPLACED 

............ ~.,.., ...... 
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OH 

.+ 

2.0 g (S.Ol mmol) or 3cx,7a,12a-trihydroxy-24-uoro.2!. 30 
cholanic acid, 2.1 I (4.98 mmo1) of methyl 3P.amlno­
'1cx,12a-d1Dydraxy·24-c:b.olanate (c:C. EP-A·O 417 725), l.36 
g (10 mmol) of hydroxybc:DZotriazole 111111.04 g (SA mmDl) 
of dlcydohcxybrbodiimidc IR slfm:d ill 100 m1 of dry 
tcbahJdroflmm at ruom u:mperature for 24 homs. The 35 
reactiOD mixture is concentrated and the residue is chn>-

TABI..Bl 

-x-m· 

-~ 

PCT/US98/03792 

matographed over silica ael (chloroform/mdhanol=85:15). 
3.0 g (75'1) of Example 13 arc obtaWd. . 

MS (FAB, 3-NBAILiCl) c,..R,,NO, (798)1 1105 (M+Lr) 
Examples 14 to 31 of Tables l IO 3 are obiamed analo­

gously to Example 13 (rucdYc -X-G2 c!Crivadvcs IR 
descn'bcd in EP-A-0 489 423 ar EP·A.O 417 725). 

X-62 -------··---------

------ -·-
-------

THIS SHEET HAS BEEN 
REPLACED 
.. -w•.,..o..o.••·••-·-""a'•'_a_ 
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TABL'B 1-continut:d 

x-02 

-x-02 MS (JU, s.NIWUCI) 

16 

-~o 

17 

ll 
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-x-02 
20 

-~. 

22 

-~ 

TABLB1 

X-G2 

·CW. 

C,uHeN0,(8114). 
8511 {ttltU+) 

PCT/US98/03792 
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25 

26 

27 

H 

-x-o:i 

-x-m 

x-02 

TABLB3 

:J'f / 

c.,BnNO, (114). 
121 «Mofl.it) 

PCl'/US98/03792 

----------·-·--··-·····-··-···----····-·-------
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PCJ/US98/03'792 

-x-m 

-BK._...-. 

30 

31 
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OH 

3.0 I (3.76mmo1) of Example 13 IRI diasolved m 80 ml MS (PAD. 3-NBMJCl) C..,RnNO. (784). 791 (MiLi., 
of ethanol. 30 mol of 1N aquCOlll NaOH are added and die -cw·-Jes 33 to SO of 'Dlblcl 4 to 6 obtalaecl 11181 
mixtam Is llirred" 11 room tcmpcraun tor 16 boml. Par 40 -~ . are °" WOJidng up. 30 ml of warcr me added and lhc alcoJlol is gously to Example 32 from lhe methyl cstcn (Tables 1-3). 
1uipped o1r completely. After aciclilicalion wilh IN HCI. the pttdpfweis filtered off with IUCl:lcm..waslial With ---dried in vacuo. 2.5 g (85'1) of Example '2 1111 obtabd. 

-----·--------

tt1ii1iiiii i 
J'i'1 
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TABL'E4 

-x-02 
~ (828), 135 (M+Lr) 

OH 

-BK._..,-.. 

OH 

CnHuNO, (884), 8'1 tM+U) 

OR 

-~ 
315 

OH 

----·--·--·------·-·--·--

yo<> 
·i HIS SHEET HAS BEE~, 

REPLACED ·~~; 
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38 

H 

-x-m 

H 

-x-m 

TABLB! 

x-m 

OR 

x-m 

OH 

OR 

PCf/US98/03792 

C..A.MO. (114), 1121 (MIU') 

· H"S BEEN\ 'Tl·US SHEET __ /:"\. -~ 
REPLACED , 
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x-m 

-x-m 
41 

OH 

OJI 

-~ 
43 

OR 

OB 

ii1ii1iff ur · 
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T.ABL'E 6 

x-02 

-x-m 

--~ 

41 

OH 

OH 

ilil1iiff i1lnilf 
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51 

-~ 

H 

-x-m 

TABLB7 

Bumples SS ID 51 ofnble 8 am obtafned analogously to 
~4.---·· -~--------

·--------· 

PCf/US'8/03792 

x-m 

--===---===..:.:.·.:.·:·::• 

-------- ------ ----

iHIS SHEET HAS BEEN~ 
~<.FPLACED ___ _ 

....... -----
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TABLE I 

-X'-02 

55 

Examples SB to 63 of'Illble 9 are obtained analogously ID 
Example 13. 

x-m · 

~COCH 
R 

i<-COOH 
H 

~COOJI 
H 

Pcr/US98103792 

MS CFAB. 3-NBMJO) 
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TABLB9 

(fa 1118 Ji111Dw1D1 lanllliJllc, tlll lie w1mcJ llf Gl is 111& a-). 

01- MS OU. 3aMJQ) .. 

61 

- •.• 11!1 ..... . 

PCl'/US98/03792 

I THlS SHEET HAEDS BEEN k 
. '· REPLAC -~ 

.. _ ................ . 
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01-
R 

(Ill t11c 1G11owilla r--.. tllD '- ,,.._, o101 1111111 lllDwa). 

Bl:. 01- MS (MB, 3-JlllWUQ) 

e o c..HuNOs<nDJ. 
777(Mtli4) 

:Examples 64to69of'I'llblc10 arc obtained llllllogoasly 
to Example 32. 

TABLBJO 

(1'be 6a va1encJ Df OJ Ja :aat lbowll fll Ille foDawlllg tbmllla) 

Bi. 01- MS (l'AB, 3-NIWUCI) 

M ~tHnN0.0114>. 
'Jt1(M+U'j 

Jiff'" 

---.;-··· -- ---·· -·-··~-

Tll(M+U<) 

yo) 

PCT/US98/03792 

----:-. __ 
------------

This Sheet Has Been RepJ d 

111/lll llM/ /~I I/ !If . 
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OH 

(J11e fJcc Yllmlc1 Ill GI 11 • lbawll .. 111c tollnfla bmulu) 

:Ex. 01- MS (MB. 3-MIAIUD) 

" c:.,HnNQ,(161J,. 
115(11+1Jt) 

Cia1bMOa(1118. 
1 n1 CMtU? 

0 

De sadium llllts cfEumple 32 and an tbc cxampJca or 
'18blca 4 to 8 anct 10 can be prcpan:d. The c:ompcnmd la 
dissolved m mc:dumoJ, an cqu!molar amaunt of IN aqucau1 
NaOH is added and die minn II d1CD cvapondCd isl Y1C110. 

PCT/US98/03792 

-----·--------·---
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L A bile: add cteriYlliYG of lhe formuJa I 

Oi~ 

10 

JS 
wbmin 0 1 is lhikcd via the aide chain on atom No. 17 with 
the bonding membet X to atom No. 3 of~ md 01 fl a 
radical or the formula n 

in which 
Z is one of the following radic:all 

u.c, RsC' 
a1-ori-CHi-. m-ar.-. 
I I 

or a single bond, 

R(l) ii ff, an alkyl radical bavin& 1 to 10 carbon atoms or 

25 

3S 

40 

an alkenyl mdical ba"Ving 2 to 10 cartxm almld, 45 

R(2). R(3), R(4), R(S) an: fllliependently H, OH or 
R(2) md R(3). or R(4) andX(S) 10plber fmm the ox,ypn 

of a carbonyl aroap. 
x is a single bond or a bridac member of the formula m so 

. R U 
+«!O.-A-N-C-~C~N-CBlr-

1 I I 

PCT/US98/03792 

L(l), L(2) and L(3) an: idczilbl or difl'ercnt lllld a= 
sclectl!d from .H, an a1kyJ radical or alkal.)rl radical 
having up to 10 carbOll llmDI. a cycloalkyl ndical 
luMng 3 to 8 carbon alDms, a phenyl ndk:a1. which is 
IDll\lbstiiutcd or J1X11DDo to trisubstitulcd by P. a. Br. 
(C1~·allcyl or (C1~~. or a lxmyl ndica1, 
wbich is unsubsdlllteCI or mono- to 1rilubatitutcd by I\ 
Cl. Br. cc1-c..>-.uiy1 or(~. 

qil0to5: 
r ls 0 or 1: 
I is 0 or l; aml 
tilOorl, 
G2 ls a radical of the ~ 1.V 

0 

z-{ 
y 

v 
w 

m Which Z Is one of the following radic:llt 

Hie\ . RsC\ 
r-C!i-CBi-. r-ara-. 

-~CH-
. I ' 

or a single bond. with the proviso that Z may be 

HaC\ 
fH-C!i-CBa-

in only one or ronnuJas n and IV; 
Vfs-0-ar 

.\/ 
I 
B 

wh=s 
5S WilHor. . 

-mwhlch· ·--·-···-·- -··-·- ---··Vis-C1£.i-or~whcnWi1HorOH, 

L(l) 1.(2) L(I) 

A is an allcylene chain, which is branched or unlmlached. Y it -OL, NHL. 
and which is opliclllaUy fDtmupted by -<>-. -s-. 
orpheaylene, the lizlkap oftbe phl:lll'lrina being in Ille to 
mtho-, meta- orpara-poaitim and the cblliD eomprilina 
2 to 12 c:habl mcmhea, 

B is an alkylcnc c:baln which fl hrancbcd or UDbnnicbed,, 
and which fs opdomlly tntmupted by--0-, -s-. 
orphenylcnc. the Jfnlcapofthe phenyl_ ring being In lhe o 
ortho-, meta· or para-pos!lion llld the chain compzisina 
2 tD 12 chain memben, 

or an amino acid or amiJlo.sulfonic acid bcmdcd via the 
amino poop, scla:led. fmm the amup c:onsladDg of 
-NH~-NH-CHr-Cffz-, S~ 

St_JEET HAS BEEN ', 
THlS r. . 

l°lEPLACED 
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-N-af,-COOHllllll -K-Qfa-0'2-SOJH. 
I ·· I 
CllJ als 

:in which L fa H, an aD:yl ndfc:a1 or alkeayl ndlcal 5 

hBYiDg up to 10 carbon lllmDS. a cyc:loalql radical 
hBYiDg 3 tD 8 cmboD atoms. a pbcuyl ndica1. wbfch ii 
'llllSllbsdtutcd or JDODOo to trilubstillltDd by I\ Cl. Br. 
(C~l or (Ci~. or a bmzJI 18dical. 
which is UDSUbslitllt.cd or mom- to 1risabltitlltecl by }\ io 
Cl. Br, (~1 ar <Ci-c.J-atk01y, and 

R(6), R(7). Jl(B), R(9) am iadcpmdcntl)' H. OD or 
R(6) and R('I) or R(B) and R(9) roplher form tbe OllJFl 

ot a c:atbooyl group. . 

PCT/US98/03792 

· ·• 2. The bile add derivative of the fommJa I, as claimed in 
datm l. wbCJdn L ii aa alkenyl radical havmg 2 to 10 
cmbon llOlllS. • 

3. The bile acid dahadve of formula J, as claimed in 
dalm 1, wherein one or mom of L(l). L(2) or L(3) Is an 
allci:Dyl radic:a1 hayjq 2 to 10 carbon aroma. 

'f /O 
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Description 

Bile acid derivatives, processes for their preparation 
and the use of these compounds aa medicaments 

5 The invention relates to novel bile acid derivatives, 
pr0cesses for their preparation, phazmaceutical prepara­
tions based on these compounds and the use of the bile 
acid derivatives as medicaments. 

Bile acids have an important physiological function in 
10 lipolysis, for example as cofactors of pancreatic lipase a 

and as natural detergents for solubilizing fats and fat­
soluble vitamins. As the end product of cholesterol 
metabolism, they are synthesized in the liver, stored in 
the gall bladder and secreted from this by contraction 

15 .into the small intestine, where the!" display their 
physiological action. The greatest proportion of the bile 
acids secreted is recovered via the enterohepatic circu­
lation. They return to the liver via the mesenterial 
veins of the small intestine and the portal vein system. 

20 Both active and passive transportation processes play a 

role in reabsorption in the intestine. M~st of the bile 
acids is reabsorbed at the end of the small intestine, 
the terminal ileum, by a specific Na•-dependent trans­
portation system, and returns to the liver with the 

-- 25- mesenterial- -vein-- blood- via ___ the ___ portal _____ ve~n,_ to ' _ _ 
secreted by the liver cells again into the bile. The bi~e 
acids appear in the enterohepatic circulation both as 
free acids and in the form of glycine conjugates and 
taurine conjugates. 

30 Hon-absorbab'le, inaolubl•_. 'hesic, ct"osslinked polymers 
have been used for many years ior binding bile acids and 
utilized therapeutically on the basis of these proper­
ties. Bile acid derivatives described - i,___.J~~gJ· •-" B-
Application EP-A-0 489 423 have a high g~1" ~the 

VI ( RE.°f't.~ ---
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intestinal bile acid transportation system and therefore 
allow specific inhibition of the entarohepatic 
circu·ration. All diseases. in which inhibition of bile 
acid resorption in the intestine, in particular in the 

5 small intestine, seems desirable are regarded as the 
therapeutic object. For example, the biligenic diarrhea 
following ileum resection or increased blood cholesterol 
levels are treated in this manner. In the case of 
increased blood cholesterol level, a reduction in this 

10 level' can be achieved by intervention -in the 
enterobepatic circulation. The corresponding new 
synthesis of bile acids from cholesterol in the liver is 
caused by lowering the bile acid pool in the 
enterohepatic circulation. The LDL-cholesterol in the 

15 blood circulation is resorted to in order to meet the 
cholesterol requirement in the liver, the hepatic LDL 
receptors increasingly being used. The acceleration of 
LDL metabolism which has thus occurred takes effect by 

reducing the atherogenic cholesterol content in the 
20 blood. 

The object was to discover novel medicaments which are 
capable cf reducing the atherogenic ~holesterol content 
in the blood or of influencing the enterobepatic circul­
ation i~ respect of increased excretion of bile acid and 

25 consequent reduction in the cholesterol level. 

30 

This object is achieved by the bile acid derivatives 
according to the invention • 

. __ ,, ___________ ------
BP-A-0 489 423 relates to dime:z::ic bile acld ___ derivatives 
of the formula 

Gl-X-G2 

in which Gl and G2 are li~ked in positions 3 1 7 or 12 or 
by the side chain via the linker x. Bile acid derivatives 
in which Gl is bonded to X via positions 7 or 12 and G2 
is bonded to X via positions 3, 7 or 12 or the side chain 

'f t:J... 
THIS SHEET HAS BEEN 

REPLACED 
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are not described in the examples of the European Patent 
Applieation cited. 

The invention the~efore relates to bile acid derivatives 
of the formula I 

Gl - X - G2 I 

in which Gl is a radical of the formula II 

y 

( I I )_ __________ _ 
--------

This Sheet Has Been R 1 

I Ill/Ml Ill~ 1~11 )f 
in which 

Y has the following meaning: OKa, in which Ka is an 
alkali metal, alkaline earth metal or quaternary 
ammonium ion, 
-OL, -NBL, -NI.a, 

an amino acid or aminosulf onic acid bonded via the 
amino group, such as, for example 

and (C1-C4 )-alkyl esters, alkali metal and alkaline 
earth metal salts and quaternary ammonium salts 
thereof, and in which L is 
B, an alkyl or alk~nyl radical ohaving up to 10 
carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms or a 
phenyl or benzyl radical, which are unsubstituted or 
mono- to trisubstituted by F, Cl, Br, (C1-C.)-alkyl 

·- 'f 13 
THlS SHEET HAS BEEN , 

p FPT_,!\C'ED ____ ..,. 
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or ( c1-c. )-alkoxy, 
R1 is H, an alkyl or alkenyl radical having up to 10 

~arbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms, a 

5 benzyl radical, a biphenylmethyl or a triphenyl­
methyl radical, 

10 

in which the nuclei are unsubstituted or mono- to 
-trisubstituted by F, Cl, Br, (C~-c.)-alkyl or 
I c1-c.) -alkoxy, or 
a radical 

0 0 
n n 0 

·P·OL, -S-OL or I 
D ~· ·C·L 
0 0 

~n which L has the abovementioned meaning, 
R2 to R5

, R2 and R3 or a• and R' in each case together 
being the oxygen of a carbonyl group, or indi-

15 vidually and in each case independently of one 
another being 

20 

x 

0 0 0 
I U I 

H. • OT. -ST. -NHT I 0-C-T. -S-C· T. ·NH-C-T. 

OL 0 
I I 

·O·P·OT. ·O·S·OT. ·T 
I I 
0 0 

in which ~ has the meaning of L or is a free valen~ 
for bonding the group X, 
and .... in .. which in. total .. only one free .. valency· starts 
from Gl for bonding the group x, 
is a single bond or a group of the formula III 

0 0 
I I 

-HNl ·A·N-C-ICH2J ·C·J ·N·IBJ • I s J 11 _r I t 

L 1 L2 t3 

(Ill), 

in which THlS SHEET }l.AS BEEN 
REPLACED 
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A and B are alkylene chains, which are branched or 

unbr,nched, it being possible for the chains to 

be optionally interrupted by -o- or -s-, 
L', L2 and L2 are identical or different and 

have the meaning of L and 

q is zero to 5, 

r is zero or 1, 
s is zero or l and 

t is zero or 1 and 

10 G2 is a radical of the formula IV 

-----·--- Rt R 1 o, 

15 

z 

( IV) 

R 1 o''''"ti. 
H 

in which 
z 

R' 

is a free valency to the group X or has the meaning 

given under Y, 
is a free valency to the group X or has the meaning 

given under R1 and 
R' to R1D have the meaning given under R2 to R5 , and in 

which in total only one free valency starts from G2 

to the group x. 

The compounds according to the invention have a high 

20 affinity for the specific bile acid transportation system 

of the small intestine and inhibit bile aci~ absorption 

in a ~oncentration-dependent ancf-c0mpetltive-manne£.: ~he 

compounds according to the invention furthermore are not 

themselves absorbed and thus do not enter the blood 

25 circulation. The enterohepatic circulation can be inter­

rupted very specifically and efficiently ~ application 

of this principle of action. 

By using the compounds according to the invention, it is 

possible to reduce the amount of bile acids,-. ..._,~i:-s;::::J-::T:-:t-::-lA:"'.S;:--;:;B;-;:;E:;;E~N-1 
~(.:S- REPLACED 
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enterohepatic circulation such that a reduction of the 
cholesterol level in the serum occurs. Avitaminoses are 
just as',.. unlikely during their use as ef £.act~ on the 

absorption of other medicaments or an adverse effect on 
S the intestinal flora. Furthermore, the side-effects known 

of polymers (constipation, ateratorrhea) are not found, 
i.e. lipolysi~ is not adversely influenced. Because of 
the high affinity for the specific bile acid transport­
ation system of the small intestine, low daily doses are 

' .. 
10 sufficient, so that acceptance of such medicaments by the 

doctor and patient will be very high. 

Particularly pref erred compounds of ·the f oxmula I are 
those in which Gl is a radical of the formula II 

y 

Rto~« 
( I I ) 

in which 

Y OHt O-<C1-C4J·Alkyl, -NHCH2COOH. 

·NCH2COOH, -NHCH2CH2S03H. ·NCH2CH2S03H 
I I 
c~ c~ 

s-·-R1
- is- B, benzyl:1 biphenylmethyl-, formyl- or acetyl)-

20 

R2 to R5
, R2 and R' or R' and R5 in each case together 

being the oxygen of a carbonyl group, or indi­
vidually and in each case independently of one 
another being 0 o 

I ·I 
H. ·OT, ·NHT. -0-C-T, ·NH·C-T, ·T 

in which 'l' is 
B, a branched or unbranched. (C1-C4 )-alkyl 

c.../ / l/J 
radical or 

lTHIS SHEET H~S;;;~N1 
L REP~~~ --

1 
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a free valency to bridge group X, and in which a 
total of one free valency starts from Gl for bonding 
the group X, 

x is a bond, 

G2 

-N- • 
H 

0 0 
I I 

·(CH2>n·N·C·(CHa>m·C·N·(CH2)0 • 

H H 

where n is 2 or 3, m is 1 to 4 and o is 2 er 3, and 
is a radical of the formula IV 

z 

R 1o''''"\ 
( IV) 

in which 
.z 

R' 

is a. · free valency to- group X ·· or has the- meaning 
given above under Y, 

is a free valency to group X or has the meaning 
given above under R1 and 

R' to R10 have the meaning given above under R2 to R', and 
in which only one free valency starts from G2 to the 
group X. 

The invention furthermore relates 
preparation of compounds 
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comprises 
a) in the case where X is a single bond, reacting 

suitable forms of Gl and G2 with one another by 

processes which are known in principle, or 
5 b) in the case where X is a bridqe qroup, reacting 

u) reactive forms of Gl-X with G2 or 
Pl reactive forms of G2-X with Gl 
by processes which are known in principle, or 

c) preparing compounds of the formula I (Gl-X-G2) from 

10 

15 a) 

20 

25 

30 

35 

This Sheet Has Been Replaced . 

1mmm11m1m1111111 

Gl-Xl and X2-G2 by processes which are known or, 
where they are not known, by the processes described 
below in more detail, X being formed from Xl and X2 
by formation of a covalent bc:-r.d, in particular 
within a condensation or substitution reaction. 

X is a single bond 
The bile acids Gl are employed either in the free 
form or in protected form. After linking with G2, 
which is likewise present in a free or protected 
form, the protective groups are split off, if 
appropriate, and the C-24 carboxyl function is 
converted into a derivative, if appropriate. Suit­
able protective groups for the alcohol qroups are 
expediently formyl / acetyl, tet~ahydropyranyl or 
t .. batyldi.methylsilyl. Various alkyl or benzyl 
esters, and also, for e~ample, orthoesters, are 
suitable protective groups for the C-24 carboxyl 
group. 

For .. example, ·bile ... acid preferentially __ ~;oeilc:ts at 

position 3, but also at position 7, with activated 
forms of carboxylic acids, such as acid chlorides or 
mixed anhydrides, with addition of bases; such as 
trialkylmni.ne or pyridine, but also NaOB, at room 
temperature in SUi table BOl Vents I SUCh 88 tetra-

' hydrofuran, methylene chloride or ethy1 ac~tate, but 
also dimethylfoJ:lDamide (DMF) or ·di.methoxyethane 
(DMB). 

<f/f 

.--··-----·----:-·;r:·r HAS BEEN 
l ~rr.P S S\:\1::.. .:. "' 
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b) 

The various isomers can be separated, for example by 

chromatography. The reaction can be carried out 
selectively by using suitable protective groups. 

The corresponding amino-bile acids can be converted 
into corresponding amides analogously. Bere also, 
the reaction can be carried out either with protec­
ted or with free bile acids. 

Other compounds according to the invention can be 
linked analogously by known standard processes. 

X is a bridge group 
The processes specified under a) are also used to 
carry out the linking of Gl-X with G2 or Gl with 
X-G2. Here also, the bile acid portion is 
expediently employed either in protected or in 
unprotected form. 

A pref erred preparation process comprises reacting 
reactive forms of Gl with reactive forms of X-G2. If 
appropriate, the linking reaction is followed by 
splitting-off of protective groups and conversion of 
C-24 carboxyl into derivatives. 

The preparation of reactive bile acid units Gl-X and X-G2 
is shown in the following equation. 

0 

OMt 

------------- - -- - -------

~, ... 
R"O '~ 

•• iiiii1r1~;ur 
(Y) l .,(~ 
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OU1 

H 

( V I I ) I 

OM1 

H 

( IX) 

1. 
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(X) 
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RO 

HO~ 
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(XI) 
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oah 

R = B, formyl or acetyl, R' • B or OH, R'" = formyl or acetyl 

VI R • 

H 

( X I I ) 

::::: :: 

OJ.It 

H 
o~OK 

OMt 

(XII a) 



W098/4037S 

x or x I I 

'!\,, 
RO'\: 

l·· R • 

H 

(XIV') 

R 

(XVI) 

Ot.I t 

K 2 N-(CH 2 ).~ 

Ro''''~ 

''''"' ao 

---

H 

(XV) 

H 

(XVII) 

PCT/US98J03792 

XI or XI I l 

OM1 

OM• 

R • B, formyl or acetyl, R' • B or OB, n • 2 or 3 

ccmpounds·--c,f tiietype -·v-in which ·t.ne· 3-position is 
5 protected are reacted with allyl bromide/Bfinig base or 

triethylamine. If the compound V has one OB group, the 
alkylation is unambiguous; if two free OB groups are 
present, monoalkylation takes place at ~ositions 7 and 12 

in approximately equal proportions and only traces of the 
10 dialkylated product are foxmed. The protective group in 

the 3-position can either be split off with sodium 
methylate or retained for further reactions. The .. ,~:i.... 
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monoalkylated compounds VI -and VII can be split with 
ozcna.or with OsO./NaIO• to give the aldehydes VIII and 
IX. The 7-and 12-hydi:oxyethyl compounds X and XI are 
readily accessible from these by simple reduction, for 

s example with NaBB •• The corresponding 7- and 12-hydroxy­
propyl derivatives XII and XIII can be synthesized from 
the allyl compounds VI and VII by hyd:roboration. The 

aminoalkyl derivatives XIV and xv can be prepared from 
the hydroxyalkyl compounds of the type X to XIII by a 

10 reaction sequence which is known in principle (mesylation 
of the primary OB group with methaneaulfonyl chloride/ 
pyridine, azide exchange with NaN, in dimethylformamide, 
reduction of the azide function with hydrogen under 
catalytic conditions) • Further reaction of the amino 

15 functions of these compounds with succinic anhydride 
gives bile acid units of the type XVI and XVII. Suitable 
bile acid units furthermore are described in BP-A­
O 489 423. 

The invention furthermore relates to the use of the 
20 compounds according to the invention for the preparation 

of a medicine. For thia, the compounds of the formula I 

are dissolved or suspended in pharmacologically accept­
able organic solvents, such as mono- or polyhydric 
alcohols, such as, for example, ethanol or glycerol, or 

25 in triacetin, oils, such as, for example, sunflower oil 
or cod-liver oil, ethers, such as, for example, diethyi­
ene glycol dimethyl ether, or also polyethers, such as, 

for example, polyethylene glycol, or also in the presence 
of other pharmacologically- acceptable. .. polymeri~---~~i:;-iers, 

30 such as, for example, polyvinylpyrrolidone, or other 
pharmaceutically acceptable additives, s~ch as starch, 
cyclodextrin or polysaccharides. The compounds according 
to the invention furthermore can be administered in 
combination with other medicaments. 

35 The compounds of the formula I are administered in 
various dosage forms, preferably orally in the form of 
tablets, capsules or liquids. The daily dose varies in 

. y~~ 
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the range from 3 mg to 5000 mg, but preferably in the 
dose :r:ange from 10 to 1000 mg, depending on the body 
weight and constitution of the patient. 

On the basis of their pharmacological properties, the 
s compounds are particularly suitable as hypolipidemic 

aqents. 

The invention therefore also relates to medic~ents based 
on the compounds of the formula (I) and to the use of the 
compounds as medicaments, in parti~ular for lowering the 

10 cholesterol level. 

The compounds according to the invention were tested 
biologically by determination of the inhibition of [ 3B]­
taurocholate uptake in brush border membrane vesicles of 
the ileum in rabbits. The inhibition test was carried out 

15 as follows: 

1. Prepara~ion of brush border membrane vesicles from 
the ileum of rabbits 

The brush border membrane vesicles from the intestinal 
cells of the small intestine were prepared by the 

20 so-callP.d Mg:i+ precipitation method. Male New Zealand 
rabbi ts ( 2 to 2. 5 kg body weight) were sacrificed by 
intravenous injection of 0. 5 ml of an aqueous solution of 
2.5 mg of tetracaine BCl, 100 ~ 61a and 25 mg of 
mebezoni~ iodide. 'l'he small intestine was removed and 

25 flushed with ice-cold physiological saline solution. The 
terminal 7/10 of the small intestine (measured in the 
orai:.re-ctal - direction,. i.e. --t:hi" terminal- iieum ..;.nich 

contains the active Na•-dependent bile acid transport­
ation system) was used for preparation of the brush 

30 border membrane vesicles. The intestines were frozen in 
plastic bags under nitrogen at -ao•c. 10 prepare the 
membrane vesicles, the froze~ intestines were thawed at 
30°C in a water-bath. The mucosa was scraped off and 
suspended in 60 ml of ice-cold 12 mM Tris/BCl buff er (pB 

··---·----------
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7.1)/300 mM mannitol, 5 mM EGTA/10 mg/l of phenylmethyl­
su~~onyl fluoride/I mg/1 of trypsin inhibitor from 

! 

soybeans (32 U/mg) /0.5 mg/1 of trypsin inhibitor from 
bovine lung (193 U/mg)/5 mg/l of bacitracin. After 

5 dilution to 3 00 ml with ice-cold distilled water, the 
mixture was homogenized with an Ultraturrax (18-rod, IXA 
Werk Staufen, FRG) for 3 minutes at 75t of the maximum 
output, while cooling with ice. After addition of 3 ml of 
1 Ji( MgC12 solution (final concentration 10 mM) , the 

10 mixture was left to stand at 0°C for exactly 1·minute. By 
addition of M92

•, the cell membranes agqregate and pre­
cipitate with the exception of the brush border 
membranes. After centrifugation at 3000 x q (5000 rpm, 
SS-34 rotor) for 15 minutes, the precipitate is discarded 

15 and the supernatant, which contains the brush border 
membranes, is centrifuged at 267000 x g (15000 rpm, SS-34 
rotor) for 30 minutes. The supernatant w~s discarded and 
the precipitate was rehomoqenized in 60 ml of 12 mM 
Tris/BCl buffer (pH 7.1)/60 mM mannitol, 5 mM EG~A using 

20 a Potter Elvejhemhomogenizer (Braun, Melsungen, 900 rpm, 
10 strokes). After addition of O.l ml of 1 M MgCla 

solution and an incubation time of 15 minutes at o•c, the 
mixture was centrifuged again at 3000 x g for 15 minutes. 
The supernatant was then centrifuged again at 46000 x g 

25 (15000 rpm, SS-34 rotor) for 30 minutes. The precipitate 
was taken up in 30 ml of 10 JllM Tris/Bepe_s buffer (pB · 
7.4)/300 mM mannitol and resuspended homogeneously by· 20 
strokes in a Potter Elvejhem homogenizer at 1000 rpm. 
After centrifugation at 48000 x g (20000 rpm, SS-34 

3G rotor)_for. 30. minute11_, __ ~he pr.~c;.ipita~.~---~as ____ taken u~---~~--

0 .5 to 2 ml of Tris/Bepes buffer (pB 7.4)/280 mM mannitol 
(final concentration 20 mg/ml) and resuspended with the 
aid of a tuberculin syringe with a 27 qauge needle. The 
vesicles were either used for transportation studies 

35 immediately after preparation or st~red in 4 mq portions 
in liquid nitrogen at -196°C. 

2. 
----------------

i11iiiiirar 
Inhibition of Na•-dependent uptake of [ 38]-tauro­
cholate in.the brush border membrane vesicles of the 

'-!<~-



W098/40375 
PCf/US98/03792 

ileum 

The uptake of substrates in the brush border membrane 
vesicles described above was determined by means of the 
so-called membrane filtration technique. 10 µl of the 

5 vesicle suspension (100 pg of protein) were pipetted as 

drops onto the· wall of a polystyrene incubation tube 

(11 x 70 mm} which contained the incubation medium with 
the cor~espondin9 ligands (90 pl). The incubation medium 
contained 0.75 pl • 0.75 µCi [ 3B(G)]-taurocholate 

10 (specific activity: 2.1 Ci/mmol)/0.5 µl of 10 mM tauro­
cholate/8. 75 pl of sodium transportation buffer (10 mM 
'l'ris/Bepes (pB 7 .4) /100 mM mannitol/100 mM NaCl) (Na-'1'-P) 

or 8. 75 µl of potassium transportation buf;fer ( 10 mM 

'l'ris/Bepes (pB 7.4)/100 mM mannitol/100 mM KCl) (K-T-P) 

15 and 80 pl of the inhibitor solution in question as a 

solution in Na-T buffer or K-'l' buffer, depending on the 
experiment. The incubation mediwn was filtered through a 
polyvinylidene fluoride membrane filter (SYBV LO 4NS, 
0.45 pm, 4 mm 0, Millipore, Eschborn, FRG). 'l'he transpor-

20 tion measurement was started by mixing the vesicles with 
the incubation medium. The concentration of taurocholate 
in the incubation batch was 50 11M. After the desired 
incubation time (usually l minute), the transportation 
was stopped by addition of 1 ml of ice-cold stopping 

25 solution (10 mM Tria/Bepea (pB 7.4)/150 mM KCl). 

The mixture formed was immediately filtered off with 
suction over a r.embrane filter of cellulose nitrate (MB 

· 25, 0.45- pm~·-··· 25---mm-. -diameter, ... Schle!cher & ~chuell, 

Dassell, FRG) under a vacuum of 25 to 35 mbar. 'l'h; filter· ·· 
30 was rinsed with 5 ml of ice-cold stopping solution. 

'l'o measure the uptake of radioactively labeled tauro­

cholate, the membrane filter was dissolved with 4 ml of 
the scintillator Quickszint 361 (Zinss~r Analytik GmbB, 
Frankfurt, FRG) and the radioactivity was measured by 

35 liguid scintillation measurement in a ~riCarb 2500 
measuring instrument (Canberra Packard GmbB, Frankfurt, 

'{~' .- t-V$ BEEN 
f"~:H\S suEl:.'f , ........ 
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FRG). After calibration of the instrument with the aid of 

standa~si samples and after correction for any chemi­

luminescence present, the values measured were obtained 

as dpm (decompositions per minute). 

s The control values were determined in each case in Na-T-P 

and K-T-P. The difference between the uptake in Na-~-P 

and K-T-P gave the Na•-dependent transportation content. 

The co~centration of inhibitor at which the ua•-dependent 

transportation content was inhibited by 50t - based on 

10 the control - was designated the IC50 Na•. 

The pharmacological data include a test series in which 

the interaction of the compounds according to the inven­

tion with the intestinal bile acid transportation system 

in the terminal small intestine was investigated. The 

15 results are summarized in Table 11. 

Examples l and 2 

.. ,. ' 
150 g (0.32 mol) of methyl 3-acetyl-cholate, 500 ml of 

dimethylformamide, 125 ml of H-ethyl-diisoprcpylamine and 

70 ml of allyl bromide are heated under reflux for 16 

20 hours. N~;- ·~llyl b;~de (2S··-~) is' -~·dd-;d e~°8ry 2" h~urs. 
The reaction solution is evaporated on a rotary evapora­

tor. The residue is partitioned between water/methylene 

chloride and the organic phase is separated off and dried 

with m~gnesium sulfate. After colUJllll chromatography 

25 (ethyl acetate/cyclohexane 1:2, silica• gel 70-200 pm), 

the product f ractiona are evaporated on a rotary 

evaporator. 
Yield • 92.2 g of 7-/12-allyl mixture. 

Y~1 

:.~ ........... ~. 



W098/4037S PCT/US98/03192 

C30B.101 (504), MS 511 (M + Li•) 
The mixture was separated by fractional crystallization .. 
with n-heptane. 

Exa:nple 3 

~i?O.M · 1~0M1 
H 0 

5 50 g (0.1 mol) of Example 1, 250 ml of diethyl ether and 
250 ml of water are initially introduced into the reac­
tion vessel, while stirring vigorously. 503 mg 

( O. 002 mol} of osmium tetroxide are added. 'l'he mixture is 
stirred at room temperature for 15 minutes. 53 g 

10 (0.25 mol) of sodium periodate are added in portions over 
the course of l hour, and the mixture is subsequently 
stirred for 8 hours, while stirring vigorously. The ether 
phase is separated off, dried with magnesium sulfate and 
evaporated on a rotary evaporator. 

15 Yield: 47 g of crude C29B4107 (506), MS 513 (M + Li•) 
_Example 3 is further reacted without additional purif i".a­
tion. 

Example 4 
- .. _ .... -~- --· 

H~,;yj HO 

~D 0""011. ~-&ou. 
A - - • ~:\ 0 H M 

Ac o'\' :tio~ ~''\ 1111 ~o H H I AcO H 0 
H • 

4 • 2 g ( 0 .11 mol) of sodium borohydride 
20 portions to 47 g (0.093 mol) of Example 3 

'I~.., 
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methanol at o•c. After 2 hours at o•c, the reaction 

solution is poured onto saturated ammonium chloride 

solution, the mixture is extracted 3 times with ethyl 

acetate and the combined organic phases are dried with 

s magnesium sulfate and evaporated on a rotary evaporator. 
After column chromatography (ethyl acetate/cyclohexane 
l.S:l, silica gel 35 - 70 pm), the produpt fractions are 
evaporated on a rotary evaporator and the residue is 

crystallized with diisopropyl ether. Yield: 25 q of 

10 c,.,s .. o, (508) I MS 515 (M + Li•) 

Example 5 

~,,, 

AcO 

H~ - = = / 
OMt qtt 0 OMt 

i - ; 
11. CH ii H . 
"'o~ 2 ~''" "''' ~ AcO H 0 OH 

10 g (0.02 mol) of Example l and 250 ml of tetrahydro­
furan were initially introduced into a reaction vessel at 
room temperature, and 40 ml (0.04 mol) of borane-tetra-

15 hydrofuran complex (l molar) were added dropwise at room 
temperature. 'l'he mixture was subsequently stirred at room 
temperature for 2 hours, and 25 ml of water, 25 ml of 2 

N sodium hydroxide solution and 25 ml of 35t strength 
hydrogen peroxide solution were added dropwise in 

20 succession. The mixture was subsequently stirred at room 
temperat"ure---·f·or .. a· further 15 minutes. ,;'he reaction 

solution was poured onto water, the mixture was extracted 

3 times with diethyl ether and the combined organic 
phases were dried with magnesium sulfate and evaporated 

25 on a rotary evaporator. 
Yield: 8.5 9 of C,085007 (522), MS 529, (M + Li+) 
Example 5 was further reacted without additional purif i­
cation. 

1111iil1iiUr 
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Example 6 

A e O\\\"I\ 

10 g (0.02 mol) of Example 4 and 100 ml of pyridine are 

initially introduced into a reaction vessel at o•c. 
1.7 ml (0.022 mol) of methanesulfonyl chloride are added 

5 dropwise at o•c and the mixture is subsequently stirred 

at o•c for a further SO minutes and at room temperature 

for 2 hours. The reaction solution is poured onto water, 

the mixture is extracted 3 times with ethyl acetate, and 

the combined organic phases are dried with magnesium 

10 sulfate and evaporated on a rotary evaporator. The 

residue is dissolved in 100 ml of dimethylformamide, 

1. 4 g ( 0. 022 mol) of sodium azide are added and the 

mixture is stirred at 80°C for 2 hours. The reaction 

solution is poured onto water-and the mixture is worked 

15 up as described above. The residue is dissolved in 100 ml 

of methanol, 100 mg of palladium-on-charcoal (lOt) are 

added and hydrogenation is carried out under normal . 
pressure for 2 hours. The catalyst is filtered off and 
the filtrate is evaporated on a rotary evaporator. After 

20 column chromatography (ethyl acetate~ MeOB/Et,N 10:1:1, 

silica gel 70-200 pm), Example 6 is obtained. 
Yield • 7 .3 g of C29B.,NO, (507)";- MS 514- (M··+ Li•) 

-----------------

Example 7 

1iiiWl~f 
- -

Ac 0\,,..,, 
H 

Ac O\''' 

'{30 

ii 
:t1110....-......,..N H 2 

H 



-----------------------~ -~-···-···----·· 

W098140375 PCT/US98/03792 

98.6 mg (0.001 mol) of aucc!nic anhydride are added to 
500 mg <J>.001_ mol) of amino compound, 20 ml of tetra­
hydrofuran and 4 ml of triethylamine at room temperature. 
The mixture is subsequently stirred at room temperature 

5 for 1 hour. The reaction solution is poured onto 25t 

strength sodium dihydrogen phosphate solution, the 
mixture is extracted 3 times with ethy~ acetate and the 

organic phase is dried with magnesium sulfate and 
evaporated on a rotary evaporator. 

10 Yield: 580 mg of CuB13NO, (607) 1 MS 614 (M + Li+) 

Example 7 was further reacted without additional purifi­
cation. 

Examples 8 to 12 were prepared analogously to Examples 3 

to 7. 

15 Examples 8-12 
- -- --------

Ac O'''' 
H 

Example Ru MS 

20 8 -CB2CBO 513 (M + Li+) 

9 
.... 

-CH2CB20B· 515 (M + Li.+) 

10 -CB2CB2CB20B 529 (M + Li+) 

25 

11 -CB2CB2NB2 514 (M + Li+) . 
' 12 •CB2CB2NBCOCB3CB2COOB 614 (M + Li+) 

-------------
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Example 13 

- tlJ~ 
~~w..r.~-.-- + cholic acid _ _J 

V: ou. qtt=r.o..-oue 
Ao 

'-''' N OH 
HO M H 

300 mg (0.73 mmol) of cholic acid, 330 mg (0.78 mmol) of 
methyl 7P-amino-3s,12a-dihydroxy-sp-cholanate (Redel, 
Bull. Soc. Chim. Fr., page 877, 1949), 240 mg (0.97 mmol) 

5 of EEDQ and 0.25 ml of diisopropylethylamine are stirred 
in 20 ml of DMP at 9~°C for 4 hours. After cooling, the 
reaction mixture is concentrated and the residue is 
chromatographed over silica gel ( CB2Cl2 /MeOB 8. 2) • C4,B11N01 

(812) 819 (M +Li•). The two bile acid derivatives can 
10 also be linked with triethylamine in methylene chloride 

or with dicyclohexylcarbodiimide, hydroxybenzotriazole or 

triethylamine in tetrahydrofuran. 

15 

The compounds of Table 1 were prepared analogously to 
Example 13. 

Table 1 ,,,,,--·····-·----······--·-----------

HO'''' 

'(3~ 
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Example R12 Ri> RH MS (FAB, 3-NBA/Licl) 
/ 

14 a-OB H -OB C4,B0 N07 (796) 803 (M + Li•) 
5 

15 P-OB B -OB C41B0 N07 (796) 803 (H + Li•) 

16 B B -oceo CsoB11N01 (808.5) 809;.5 (M+lr) 

l O 'l'he examples of 'l'able 2 were obtained analogously to 
Example ll from Examples 7 and 8. 

--------- ---· -·---------------·--

'f3J 
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..c:: 
'.....) 

-C. 

Example 

17 

18 

-
. '~9 
~ I 

. ~ ~ 

~ ·"" ~ 1-,Q 
r ~ 

. ~:I: 

gj~ 

°' rn 
~ 

I 

~ - ..... -rn 
rn 

---Pr 
~ 
::i:: 
e? 
tc 
CD g 
::ti 

-CD 

'a 
~ 
2.. 

x> 
. 

-~B-

-NH-

Ac ~''''
1 

H 

I 

I 

-NBCO ( CB2 ) 2CONJ:l ( CB2 ) 3NB-

-NBCO ( CB2 ) 2CONH ( CB2 ) ,NB- . 

0 R ts 

RH MS (FAD, 3-NBA/LiCl) 

B C53H17N010 (898) 905 (M + Li+) 

diphenylmethyl CuB,.,N010 ( 1064) 1071 (M + Li+) 

B C50B,,N30 12 ( 1054) 1061 (M + Li•) 

diphenylmethyl CnBH9N30 12 (1220) 1227 (M + Li+) 

~ 
liO 

~ 
! 
"' 

~ rg 

i 
~ 
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The examples of Tables 3 and 4 were likewise obtained 

analogously to Example 13. 

Table 3 

~\\\ 
AcO 

Example RH 

21 

HO 

H 

0 

Hi~OKI 

c:tm . ~''"" """"'-' N-AcO H 

22 0 

·~·· 
·~ -H--0 H "OH 

II 

-- ··-------

iiDii1iinr, 

0 
OMe 

MS (PAD, 3-NBA/LiCl) 

C63B1g0N301 , ( 1097) 1104 (M+L+) 

CuB,8N2012 (1055) 1104 (M+L+) 

- stlEET HAS BEEN 
THIS 0 1· 

REPLACED -



----------------------------------- ----------

W09814037S 

Table 4 

Example 

23 

24 

5 25 

H 
Rt'-N~o 

Ac o~· 
H 

an 

0 

H~~ 
qffn 

HO''' 10H 
H 

0 " 0 
~.._,._2~ ... 

® A 
Ac fY "bH 

II 

• . ·£'' 
~· "' .......... . 

• • 

PCT/US98/03792 

0 
OMe 

MS (FAB, 3~NBA/LiCl) 

C,3B.,N010 ( 898) 905 (M+L•) 

CuB100N20~, ( 1097) 1104 (M+L•) 

C,0B,.N013 ( 1055 l 1062 (M+L•) 
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Example 26 

250 mg (0.31 mmol) of Example 13 are dissolved in 20 ml 

of ethanol, 2 ml of lN NaOB solution are added and the 

mixture is stirred at room temperature for 16 hours. For 

5 working up, the mixture is concentrated, the residue is 
dissolved in B30, the pB is brought to 1-2 with 2N BCl 

and the mixture is concentrated again. The residue is 

chromatographed over silica gel (CBCl3/MeOB 8:2). 220 mg 

of free acid are obtained (90\). 

10 MS (FAB, 3-NBA/LiCl) c.,n,,No, (198) 805 (M + Li+) 

The examples of Tables 5 to B are obtained analogously to 

Example 26. 

Table 5 

HO''''i. 

H 

I 

--·----·- ·----·--·----··-·-------

THIS SHEET HAS BEEN 
REPLACED 
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/ 
Example Ru Ri:a MS 

27 u-OB B c .. s,,No, (782) 789 (M+Li•) 

5 

28 jl-OB B C.-B19N07 (782) 789 (M+Li•) 

29 B B c .. u,,No, (766) 773 (M+Li+) 

---- ·- -------

ii1ii1iliflr · 

----·-
T1-0s"SHEf;r H,~s BEEN 

REPLACED 
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'l'able 6 

....c: 
w 
-lJ 

-~ _..., 
~ 
(1) 

~ 
~ 
~ 
b:I 
<11 s 
~ -----.a 

-=s-=a 
p. 

Bxample x:a 

30 -NB• . . 
31 -NB-

Ho'''', 
H 

' 

32 -NBCO ( Clfa) 1CONB ( CU1 ) 1NB-
I· 
I 

33 -NBCO ( CB2 ) 2CONB ( CB2 ) 3NB-

0 

Ru 

B 

diphenylmethyl 

B 

1 diphenylmethyl 

H 'OR' s 

MS 

. C50B15N010 (860)' 867 (M + Li•) 

C0 B15N010 (1026) 1033 (M.+ Li•) 

C57B17N30 12 ( 1016) 102;! (M + Li•) 

C10B10,N,012 (1182) 1189 (M + Li•) 

~ 
\0 

~ 
~ 
UI 

a 
~ ; 
s .... 
~ 
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'l'able 7 

Ho''..., 
H 

Example RH MS 

34 0 

H~-bDH 
C,.B92N2012 ( 985) 992 (M+Li+) 

c:tffi . ; H 
H 

HO'~ ~~N· 
H 

35 0 

·~·· 
C11B11N20u(985) 992 (M+Li+) 

. qif! 
• .....,....~ H "'O 

H 

·--·-
This Sheet Has Bee~-~----

1 lfMH Ill~ /~I 11Jr 
vvo 

THIS SHEET HAS BEEN ·t 
. REPLACED \ .. -·,..,_ --
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Table 8 

11 H 
R -N~O 

0 
OH 

HO''" 
H 

Example R17 MS ( FAB 1 3-NBA/LiCl) 

36 O CsoB13NO, (842) 849 (M+Li•) 

H~~ 
HO'''qff~H H 

38 

Tne to11owing glycine conJugates and taur1ne conJugates 
were obtained analogously to synthesis processes which 
have al~eady been describe~~,p 489 423). 

-THIS SHEET HAS BEEN 
RE?LACEO . ......_........,. _ _,,_-,.... . .,--,.-· -···--·-··· --·· 
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P-OH 

B 

HO''''' 
H 

au 

Cl-OB 

B 

B 

B 

N~S03H 
H 

H 

MS (FAB, 3-NBA/LiCl 

CsoB1tB2010S {905) 918 (M + 2Li+-s+) 

C50B14H20,S (889) 890 (M ·+ &+) 

C50BuB;aO,s (889) 912 (H + ua•) 

C50BuB201S (872.5) 895.S (M + Na•) 
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IC 

~ 

~ 

a 
0 
fa 

~ 
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Table 10 

-~ ,,,......_ rn 

~ 
CD 
~ 
1:1:: 

~II> 

CD 
H 

"" ....c. 

~ I g 

~~I ---~ 
~ 
8. 

w 

Example x• 

43 -NB-

44 -NB-

I 

45 •NBCO(CD1 ):.CONB(CB2J ,NB-
i. 

i 
46 -NBCO ( CB2 ) 1CONB ( CB2 ) ,"NB• 

~ 0 
'110 c H 2 c ff 2-X 3 

Ris 

B 

diphenylmethyl 

B 

diphenylmethyl 

'OR ts 

MS 

C12B90N10 12S (967) 974 (M + Li+) 

C.,B100N20 11S ( 1133) 1140 ~M + Li•) 

C.,B10aN40uS (1123) 1~30 (M + Li•) 

C,2B1a2NaOuS ( 1289) 1296 (M + Li+) 

~ 
I 
I 
iii 

~ s 
I 
~ 
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Example 47 
0 

K............,..soJK 
H 

H 

Example 48 .·. 

MS (FAB, 3-NBA/LiCl) C72B110H,013 ( 1239) 1246 (M + Li•) 

5 Table 11 shows measurement values for the inhibi~ion of 
the uptake of [ 3B]-taurocholate in brush border membrane 
vesicles from the ileum of rabbits. The quotients of the 
IC50 and IC50 Na values of the reference subs~ance tauro­
chenodeoxycholate ( TCDC) and of the particular test 

10 substance are stated. --------------

. .· HAS I'ri::N :tt}-IlS SHEET · :>::· ••.• 

;,. REPLACED 
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'l'able 11 

Compound IC50-TCDC[aimol] ICsoaa -'l'CDC [ 11mol] 
from 

5 Example IC50-substance [ JUDC>l] IC50 .. -substance [ 11mol] 

20 o.oo 0.12 

26 o.oo 0.29 
10 

27 0.64 0.44 

28 0.54 0.43. 

15 29 0.23 0.17 . 
.. 

30 0.93 o.as. 
32 1.00 0.80 

20 
39 0.92 1.05 

40 0.54 0.52 

25 43 1.18 0.96 

47. 0.35 0.26 . .. 

48 0.75 o. 71 ... -·· 

30 ' .. 

ii1ii1iiflf 

THIS SHEET HAS BEEN l 
REPLACED . 
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1. ,A bile acid derivative of the formula I 

Gl - X - G2 I 

in which Gl is a radical of the formula II 

y 

( I I) 
1to~ 

in which 

Y has the following meaning: OKa, in which Ra is an 
alkali metal, alkaline earth metal or quaternary 
ammonium ion, 
-OL, -HBL, -HL21 ., . 

an amino acid or aminosulfonic acid bonded via . 
the amino group, such as, for example 

ii1iiiiilf 
15 

. 20 

and cc,-c.)-alkyl 
alkaline earth 

esters, alkali 
metal s~lts and 

metal and 
quaternary 

ammonium salts thereof, and in which L is 
··a;· ·an alkyl or alkenyl radical having ·up .. to 10 

carbon atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms or 
a phenyl or benzyl·radical, which are unsubsti­
tuted or mcno- to trisubstituted by r, Cl, Br, 
(C1-C4 )-alkyl or (C1-c.)-allcoxY, 

R1 is B, an alkyl or alkenyl radical having up to 10 
car~on atoms, which is branched or unbranched, a 
cycloalkyl radical having 3 to 8 carbon atoms, a 

u \.} /_ --~ EN-~ 
7 1 ID 'r-·"::""~~.:;ET HAS BE 

t ·~,H~.> ~~1 r.""" . 
\ · l<.L'.l)LACEO 
\_ 
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benzyl radical, a biphenylmethyl or a triphenyl­
methyl radical, 
in which the nuclei are unsubstituted or mono-to 
triaubstituted by F, Cl, Br, (C1-C4 )-alkyl or 
( c1-c,) -alkoxy, or 
a radical 

0 0 
n I 0 

-P-OL, ·S-OL or I 
I I ·C·L 
0 0 

in which L has the abovementioned meaning, 
R2 to R~, R2 and R3 or R' and R5 in each-. case together 

being the oxygen of a carbonyl group, or indi­
vidually and in each case independently of one 
another being 

0 0 0 
I I I 

H, -OT, -ST. ·NHT, 0-C-T, ·S·C·T, -NH-C·T, 

OL 0 
I I 

·O·P-OT, ·O·S·OT, -T 
D I 
0 0 

in which 'l' has the meaning of L or is a free 
valency for bonding the group x, 

15 and in which in total only one free· valency 
starts from Gl for bonding the group X,. · 

20 

X is a single bond or a group of the formula.III 

0 0 
D I· 

·l·CN,a·A·N-C·CCH21q·C·J,·N·lBJ,-
l 1 12 13 . 
l ·· · L ·· L; 

(Ill), 

in which 
A and B are alkylene chains, which are branched 

or unbranched, it being possible for the 
chains to be optional:ly interrupted by 

-o- or -s-, • 
L1

, L2 and L2 are identical or different 

,· .· 

'IV} ti-us SHEET HAS BEEN 
RBPLACED _, 

I . 

i..-·---
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2. 

have the meaning of L and 

q is zero to 5, 

r is zero or 1, 

s is zero or 1 and 
t is zero or 1 and 

G2 is a radical of the f o:cmula IV 

2 

( IV) 

R 1 o''''~ 

in which 
z is a free valency to the group X or has the 

meaning given under Y, 
R' · is a free valency to the group X or has the 

meaning given under R1 and 

R1 to R10 have the meaning given under R2
. to. R5

, anc:l : 

in which in total only one free valency ata~s 

from G2 to the group X. _. 

A bile acid derivative of the formula I as claimed 

in claim 1, in which Gl is a radical of the formula 

II 

( 11) 

This Sheet Has Been Replaced 

11111111 ~111111111111111. 

•"•I~~ 

·· . ·· .. s BEEN 
i"rHS SHEET HA 

RE.PLACED 
\ 
t ... _.,...---

. :.·. 
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in which 
. . 

y is OH, o-1c,-C4l·Alkyl, ·NHCH2COOH, 

-NCH2COOH, -NHCH2CH2S03H, -NCH2CH2S03H 

I I 
CH3 CH3 

R1 is B, benzyl, biphenylmethyl, formyl or acetyl, 

R2 to R5 , R2 and R3 or R' and R5 in each case 
5 together being the oxygen of a carbonyl 

group, or individually and in each case 
independently of one a~other being 

10 

15 

0 0 
ft I 

H, ·OT, -NHT, -0-C·T, ·NH·C·T, -T 

in which T is 
B. a branched or unbranched (C1-C6 )-alkyl radical 
or a free valency to bridge group X, and in which 
a total of one free valency starts from Gl for 

bonding the group X, ·''-~. .. 

X is a bond, 

-N· • 
H 

-. 

0 0 
u n 

-CCH2ln·N-C·tCH2>m·C-N·tCH2)0-
ii1iii1i111nr 

H H 

where n is 2 or 3, m is l to 4 and o is 2 or 3, 
and 

G2 is a radical of the formula IV 

YY~ 
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z 

( IV) 

in which 
Z is a free valency to group X or has the meaning 

given above under Y, 
R' is a free vglency to group X or has-the meaning 

given above under R1 and 

R' to Ru have the meaning given above under R2 to· R5 , 

and in which only one free valency starts from 

G2 to the group x. 

Process for the preparation of a bile acid deriva­

tive of the formula I as claimed in claim 1, which 

comprises . ,_ 

a) in the case where X is a single bond, reacting. 

suitable forms of Gl and G2 with one another by 

b) 
processes which are known in principle, or 

in the case where X is a bridge group, reacting 

u) reactive forms of Gl-X with G2 or . 

P> reactive forms of G2-X with Gl 
by processes which are known in principle,· or 

c) _preparing compounds of the formula I (Gl-X-G2) 

20 from Gl-Xl and X2-G2 by processes which are 

known ·or~ ·where they· are · not· known, by the 

processes described below in more detail, x 
being formed from Xl and X2 by formation of a 

covalent bond, in particular within a condensa-

25 

4. 

s. 

tion or substitution reaction. 

A medicament comprising a bile acid derivative as 

claimed in claim 1. 

A hypolipidemic 
~--. -::.J" H.A.S BEEN \ 

agent Y~~prisin ~ .· 

• ... 

.. ' 
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MONOMERIC BILE.ACID DERJVATIVES, 
PROCESSES FOK THEIR PREPARATION 

AND THE USE OF THESE COMPOUNDS AS 
MEDICAMENTS 

Bile acids arc syruhcsjicll in ihc liver from cllolcsteml In ' 
am:ral cnzymadc steps. 'Ibey an: stored In die pU bladder, 
rrom which lhcy an: scc:mi:d with the bile into the smaU 
iJucsdnc. 'Ibey fllllill imponant physloloSlcal funcdDm 
lhcn: dm:ing tbr: digr:slion pracess, far example as cof'acloll 10 
orpanacalic lipucs 1111d as nawraJ detcrgcms for absmplion 
or J'als and fat-soluble Yilamins. The gremest pmpmtkm of 
bile acids mums to lhc Kver fmm the small lntesdne 'Via the 
ponal Ydn blood by acdve and passive ttansponation po-
CCllU. I! 

Polymers which bind bile acids have been emplaycd • 
thcJapculics for a Jdadvely lon1 lime. They are med for 
dlscaacs when: fnhlbldon of the abaOJ'pdon Of bDe acid is 
desirable. In cases ot an lnmased blood c:holesteml level, 
fncn:ascd synlhesfs Of bile adds fftlm c'ho1cslaol cm be 20 
lndw:ed In lhe liver by i:educing the amalJJlt Of bile acids in 
the cnu:robc:patlc c:ln:ulallcm. This leads roan increased LDL 
c:halatcral upllkc from llll: blood imo the liver and an 
ac:cclmted L])L calabolism. 1lu: effect achfcycd 111 reduc-
tion In lhc athcrugcnlc: LDL cholesaerol In the blaad. 2S 

The polymers used as medicaments for tbfs purpose. for 
example c:haleatyramlnc or i:olcsdpal, must In: admlnfsacred 
In 'VC1)' high dafly doses of 12 IO 30 I· In addidoa IO the hi8h 
dosagc. lhc rasie and smell make acccptanc:e by padent and 
daaor more dlfllculr.. !O 

'Ibc polymers mendomd dlsplaJ slde-efrecrs became 
dlCll: scJecalvl11 Is IOO low and their bindiDJ of vitamins is 
IDO high. and because Of inlmCtions with dnip lldminis­
len:d at lbe same lime. P'unhermme they can modify the 
mmposldan of bile acid in die ln1e. These propenies 11111111· JS 
fest lhcmselws in various psunlmestfnaJ clislUrbanc:ea (for 
example conslipalion, steatanhea). avilaminoses and llll 
lnczcascd mt ar cholelitblasll. 

Sarprisfngly, novel maamnerlc bile acid derivadYes have 
now been found which can inrc:nupt the emerohepalic '° 
c:irculadon of bile: acids and do not have the disadvamaps 
mentioned. 

1bc invention lhercfOre relates to monomc:ric: bile add 
cleriv~ves of the fomwla I 

m whic!a 

45 .. 
OS is a bDc: acid radic:aJ having an acid film:don illl:bc 6 

chain or a sal& dlcicof. 50 
X is a covalent band or a blidge group of the fonnu1a 

(Cllz).,. wllm: n-1 to 10, In which tbe llltyleae c1laill 
can contain I IO 3 OXYSl:ll llOlllS. NH or 

NHC-
11 
0 

PCT/US98/037'2 

groups, and in which GS is bonded via X as desired, 
and 

Zls 

HO-, c:Hs-0-, HO-CRa-Ol•at-Qfa-, 

R 
cc.us>a-ar-o-. AIJraU.0-n-o-. 

0 

" 
r 

HO-P-O-I . (HJCe)O-P-0-, 
. I 

OH O(CtlfJ). 

0 . 0 
II . ... 11 

CHa=CHa-C-NH.-, lbN-C"":'.NH-, 

0 ·.NH 
II U. 

HN-C-NH-,. ¥-C.:.;..1111-, 
I .. 
C4HI 

• -NCR>a or -N<Rli 

CHa-NH-~'· LI-NH-. 
' '• \ .. ~ ) 

- -· .. '-..;__/ . 
. . 

.~~ I 

whae the alJQtl ~ is Djllicmall)' mbsdtutcd by a 
COOHpmp. 

~· •. ! 

.. ·.:. 

ii1iii1inttif 
\" -rHlS sttt~~\c-lAESO' sr..t.N \ 

\\L ~--·--·--
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u 
C-HH-. 

0 

H,c-OSO.-NH-, -0- (X
g-NH-

ff)C so.-r-· I . 
CffJ CODK 

0 

MO. •• rrNH-, 
HO''Y 

OH 

\,/NH-~ Cf; ~-~ • M- om :. 
CHaOH 0 

COA CO-NH-

where A is in each case OH or NHCC1-C1.,)aJJcyL " fiam the ileum of rabbhs. The inhibition tat was camc:d out 
PJefcnu\ compoDDds or the: fonnala l are lhclSC In which as follows: 

GS fa Jinked to X in the 3-poaidon, Unldng 11k1DJ place fn J. Preparation of blush· border ~~ v111iclc:s &om the 
the u- or 8-posilion. ileum of rabbits · · · · · · : :-: · . 

An acid fbnc:don is undeatood as meaning, in pudc:ular, Brush border membrane vesjCles \were prc:pand rr0m the 
lhc COOH 8f01Sp or the 1u1follfc: acid gnnip. 40 inscstina\ cells of Ille small intesdlle. by Ille so-called Mr/"' 

Alkyl radicaJs me suaisJlt.c:hain or brandied. pzcdpkation mc:lhod. Male N:cw ~rabbits (2 to 2.S tr 
The compounds of the fcnm1a (I) accordlna to the body weight) w= sacrificed by in11avcl10ils iqfecdon afo.5 

invendon have a high dimly rar 1hc spedlie bile acid ml or an aqueous solulion of 2.5 m1 of mracalne HO. 100 
aransponation system of lhe small i:ntestinc ami inhib1l bile T 61« and 25 mg of mcbaouium iodide~ The small lntCS\inc 
acid absmption in a conc:aitJation·dependllllt and comped- 45 wu removed and rinsed with fc:D.c:oJd ph:rsfDJoPcal saline 
dve manner. sollllion. The terminal 7110 o!lbc small iulcsdnc (measured 

'I ,:; 

By competitive inhibition. intervendon ill Ille enllln>be- in Ille mal-m:tal direction, i.e. the: terminal ileum. which 
padc drcula!fcm can be conddmbly more seleclive. Avlca- contains 1hc active Na•·dependcnl bile add tnmSpmwicm · 
.mimlses are na1 so be apecred. and a ipliwfYll dwlp Jn IJl&Cm) wu 1IScd for picparallaa of lbc lmish border memo 
the: bile acid c:omposidcm in du! bUe is just as 1llllilcely. A so lnanc vcalc:lc, 'lbc fntaducs wen: ftm.cn ill plastkl bags 
CIDl1llDllcd reduCllon in lhe samn c:holcsteml level can be under niaop at -80" C. For preparation of the DICIDbrll1c 
achieved with compaunds accardlng m the fmenlion. with- vcsides. Ille frozen hucslinea weie thawed 11 30- C. ill a 
ou& die known side decls being observed. Bec:ause oftbcir water bath. 'Jhc:nmcosa was scraped ol'and suspcndcd m 60 
blah afBlllty for lhe bile add nmponadoo system. Ya)' ml of fee.cold 12 mM "Ii.ls/HCI buff'cr (pH 7.1)1300 mM 
much lower dally doses dllln wilb the commercfalJy avail- B lllllllDitoJ. 5 DIM BGTA/10 mgll of phenylmctbylllllfonyl 
able polymas are sumclcm; Ibis also leads to a high Buoridell mg/J of uypsfn iublbltar flOm soybCllllS (32 
m:ccpUm&Z by palieot and c1c1c1Dr- · · -· -···· ··- - · U/mg)IO.S mgll oflrypSin fnhibkor ftom bo¥1ne luna 093 

'lbr: compounds baVll valuable phammcoJoglc:al proper- U/mg)IS mg/I of bacltradn. Aflcr dDution "' 300 ml with 
lies and me \bmfore panlcularly suitable as bypolipidemic ice-cold disl!llt:d water, the mix\Ure was homogaiizlld wilb 
ap1111. .a an Ultraiunu (18-md. JXA Werk Staurcn. PRO) for 3 

'lbe lnvantfon lbus also rcl111e1 to medicaments based on minutes at 7Str of the maximum DlllpUl. while coollq wllh 
the compounds or the fcmnula (I) and to ~ 11111 of tho fee. After addflion of 3 ml of lM MJC!a soludon (final 
compmmds as medlcamems, In panfc:ular for reducmg the conccntnlion 10 mM), the mixtura was left to sWXI 111 O" C. 
choJastcrol Jevel. for exactly l minute. The c:c1l membranes aggregue by 

The cmnpcnmds aceordinJ lD the invention wen rcatccl f.S adcllion of Mg:i..- &Del pndpillle, wfrh the i:xccpdcm of tba 
bfologically by dclerminadon or tbe fnbib!lion of [>JI} bNsh bonier mcmblanas. At= ccnttifugadon at 3000X g 
taumcbolatc uptake in the brush border membnnc YeSiclcs (SOOD JPDlo SS-34 rotor) for 1' minutes. the prcdpiwe was 

-------·--------
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dilcmdcd, and lhc supcmalant. which contained the brush preacnc. the values measured were obtained 11 dpm (dccom• 
border membranes, was c:cnlrifugcd at 267000X g (15000 positicms per minute). 
rpm. SS-34 mar) far 30 minutes. nc supcrnaum& WU The coull'OI values wen: in lllH:h case dclcrmlncd in 
d.isc:mdcd and lhc pm:ipiiate was rchomagcnizcd in 60 ml of • N!L-T--PllllllK.-T-P. 1bedi1fmnc:c bctwccn du: uptake 
12 mM Tris/HO bufl'er (pH 7.1)160 mM mannilo1, S mM 5 fn Na-T-P and K-T-P was the Na•-dcpendent uans· 
EOTA using a Paner Elvejhcm homogenizer (Braun, Mel· ponatioa co~L The concen1ralion of lnlu"bitor at which 
sungcn, 900 rpm. 10 suokcs). After addilian or 0.1 ml of l the Na•-dependcnt U'IDSportalion commit was inln"bitecl by 
M MgCl2 solution and an incubation time of IS minutes al SOCJr.-bued Oil the cmurol-was dcdpalcd u the O" C., die mixuw was cenlril\lgcd apin at 3000x g for 15 ICsaffa•. mi11111CS. The supernatant wu lhen cenlrifilged again al 10 The table show1 the mcasmemcnt valuea of the inbl"bilioa %000x g (1.5000 rpm. SS-34 ro1ar) for 30 minutes. The: of the [IH}taurocholatc upllkc in brush bender membrane pm:ipitate was taken up in 30 ml of 10 mM TrWHcpes 

vesicles fnlm lhc iJcmn of rabbits. The quodem of the IC., butrer (pH 7.4}'300 mM mannitol and rauspcndcd homo-
and IC.-, values or 1be iaurocbenodesoxychalate (TCDC) gencously by 20 IUCl'kcs in a Poller Elvi:jhcm homogenizer 

at 1000 rpm. After c:cnlrifbgalion ll 4800Dx g {20000 rpm, 15 invesdgaled as the standard in each vcsfclc preparation and 
SS·34 nitar) for 30 mimua, the pn:cipilacc was llkcn up in tbe panicullr subalallce arc stated. 
O.S to 2 ml ofTris/Hepcs butrer (pH 7.4)1280 mM mannltol 
(final conccnllllion 20 mg.Im!) andmuspclldcd with the aid 
of a tuberculin syringe with a 27 gauge needle. 'lbe Yak:Jcs Subltanal ICJOcrc:DCl lc-CTCDCl 
were either used immcdiarcly fortnnsponation stlldics alter zo l'fam EwDplc IC!D(Slllllllla) lc-ilu6ltlmCll.l 
pn:paradon. or stored at -196° C. in pardons of 4 mg :in 

3 Q.4 IW liquid nluogcu. · 4 a.11· o.e 2. Inhibition or Na•-depcndcnl [3H]·taurocholllC uprab :in II D.47. OA2 
the bnlah bmdcr membrane vesicles or lhc: Ileum 21 Q.34 . 11.33 

1be uptake or substrates into lhe bl'lllh border mcrnbmc 25 S3 D.3J 0.3$ .. 
3' 1.0 . J.D2 YCliclcs dcscn'bed above was delCrmincd by means of tho H Q.Jt G.20 

so-called mcmbiane filtration technique. 10 pl of the vcslclc 31 0.49 Q.41 
suapcmion (100 pg of pzor.cin) were pipcUcd u drop1 onlD 40 Cl.D o.50 
lhc wall of a polystyrene illl:ubalioa wbc (1 lx70 mm) which 43 0.11 0.73 
cmnained the incubalion medium with the i:orrespoadina 30 

The invention furthmnorc rc1llcl lO the me of lhe com· ligands (90 µ!). The fucubali011 medium conlaillcd 0.75 
fll-0. 7.5 pQ of [9H(G)]-Ulll&'OChoJatc (specific lll:li'Vily: 2.1 pounds according io the invendon for the JllCJ)iral:lon of a 
Cilmmol)IO.S pl or 10 mM taunx:bolatc/8.75 Ill of sodium mdidne. 
transponalion buJfcr (10 mM Tris/Hepes (pH 7.4)/J 00 mM for dlis. the compounds of the formula t ue dissolved or 
maaniaol/100 mM NaC) (Na-T-P) or 8.75 JJ1 ofpalal· 3S mpcadcd in phannacologically accepllble organic IOI· 
siilm uanspona&ion buffer (10 mM TrislHcpcs (pH 7A)l100 vents, such IS mono- or polyhydrlc alcohols, l1ICh as, for 
mM 1Dllllnilol/100 mM KO) CK-T-P) Ind 80 pl of du: example, ethanol or gJyc:eroJ, or m lriai:cdn. oils. for 
inhibi1or solution in qucsiian, dissolved in Na-T bufl"cr or example sunftowcr oil or cod-liver ~·ethers; such u.; for . .. '· . 
1C·T buffer, depending on the cxpcrimcnt. 1bc: incubatfon example, dicthylcm: glycol dfmclhyl. ~ or also poty.; ti. 
medium was lllcrecl through a polyvinylldcuc iluoride 40 elhm. for example polyedlylene glycol. or also In the ::· 
membrane fillet CSYHV LO 4NS. OA5 pm, 4 mm •· Milli· paencc of Olher pharmacologically· aC!Zptable pol:ymeric 
pore, Eschbom. FRG). The &nmsponalion :racasmaaait was carrim.1uch as. for ~polyvin)tlpjrrDlldmie, orO!her 
stanccl by mixing the vcsidcs widl the incubation medium. pharmaceutically accep11blc acldiliYes. such u starch, cyclo- · 
The: coaccntration of l8Ul'Ocholatc in lhc im:ubatiOD balch dextr:in orpolysaccharides. The compounds according ID the· 
was SO llM- After the dcsiml incubalion time (usually I 45 inw:adoa .funhermore c:aa be lldmiDisterecl in c:ombination 
minu1e), lhc uansporWioa was stopped by addition of l ml with other mcdfcamears. .i' 

of icc-c:oJd stopping solution (10 mM Tris/Hcpcs (pH 7 .4')/ The compounds of the formula I arc admfnlatered in 
1.50 mM KCI). var.IDOi dosage .forms, prefembly orally in the fmm of 

The mixmn: formed was immcdiatr:ly fillercd otr With llb1m. capsules or liquids. Thi daily· dose· varies :hi tbe 
suc:don over a membrane fi1lcr of ce1Julose nilnlle (ME 25. '° mac 1iom 3 mg to sooo mg. but preferably in thc do.la · 
OAS tm1o 25 mm diameter, Schleicher A SchuelL DasscU. nmae of JO to 1000 ms. depellding on the body weight and ;, -

FRO) under a ~m of 25 to 3S mbar.1bc fillcrwaszlmed COllllitadD!l of die padeat. 
widl S ml of ice-cold sioppina solutfon. 'I'he panic:ular JIJOllOillOIDpic: molecular weights calc:Warcd 

Tb 111C1S111C lhc uptake or lhc radioactively labeled 1111· m stated in the following examp!a. · • 
rachola1e, thc mcmhnmc fil&c:r was diaolvcd with 4 ml or 55 Unless stated otheiwise. mass spectra were zecmded by 
the Kimilla&or Quicbziut 361 (Zinim Analydk GmbH, Ille PAD technique wilh addilion of'LiCI and 3-Jlitrabcazal~ 
Frankfurt, FRG) and the ndfoacdYi17 WIS ll1CISUlld by·· · dehyde[3-NBA1~ · ..... --- - .. --.. ---.. ··-· 
liquid adnlilladon measurement in a TriCarb 2500 meanr- Sllnhls compcnmds which hne the bDe acid mucture 
Ing illllnlmCD1 (Cllllbcna .Packanl GmbH. f'nmkfun, FRG). baYe already been described in 1ome cases (cf,, for example, 
After calibmioa or lht:' fllllZllDICn1 with the afd of SWldard ISO EP-A.O 417 725, EP-M> 489 423 and EP-A-0 541 793. 
1amplcs and alter comcdcm fm any chemlhlmincscem:e ll1 is ddined in Example 6. 
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EXAMPLE 1 

$ 

10 

! 

15 

25 

1 g (1.96 mmol) of the mclhyl ester a is dissolved in 15 ml 
of tetrahydrofman (1HF) or 1,4-dloxanc and the solulian ii 
stimd intemively with 10 ml of 2N NaOH ovcmigb& at . 30 
room tc:mpl:l'llW'c. It is lhcn diluted with a large quantity or 
water and acidified with half-concentrated hydroch)oric 
acid, while cooling with ice. Precipitmion is 'blougbt ta 
completion by subsequent stiniag for 1 hour, while CODiing 
with lc:c. and the precipitate fonned Is liliered off' wida u 
suction and rinsed with cold water. Recrystallfzation hm 
ethanol/water and drying in YICUO give 940 mg (96'11) of. 
Example 1. 

C:z,H..,0&(494) MS: 501 (M+Lr). 
The following Examples 2 IO 7 are prepared analogously 40 

to "'Example 1" from lb&: conaponding bile acid esien: 

Ex_,i. .. "EumpJa 1· Empida.1 
No. wbemll• rllllll'lla MW MS 

2 CJIJJe 508 
45 

6 515CM+U") 
3 I c.n.o. "' 543(M+U") 
4 9 CaH.O. "° 557CM+U") 
.5 ID ~ :SM S71 CM+U") 

.50 
EXAMPLE IS 

MS:503 (M +U') 

EXAMPLB7 

H~~O~R' 

MS: '47 CM• U') 

... 

PCf/US98/03792 
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EXAMPLES 

0 

rr-1l~ .. 
~ H 

0 

Ha~~ •• 
H 

JOD mg (0.2 mmol) or the methyl ester me dissolved fn 10 
ml of dioxanc and the solulion is slimd widl 3 ml of 25 
halr.conc:c:mratcd sodium hydraxfdc IOlulion al niom aem­
pcratmc for 6 houn. 1be mixture is diluted with water and 
ac:fdlfied with half-conc:nlraled hydroc:hloric acid ID giw, 
after filtralian with suction and washing. the acid '"Example 

30 
B" CID ma. 5115). 
~5 (489) MS: 496 CM+Ir) 
'lbe foJlowiDJ substance examples wer: prepared as for 

"Example B": 

EXAMPLE9 

0 

~:.._..-.. .. 
Czrll<1"0iCS05) MS: 512 (M + U') 

EXAMPLElO 

.. , 
CdfaNOt(S47) MS:"4 (M+ U') 

exAMPLE 11 

3S 

PCT/US98J03792 

EXAMPLE12 

0 .. . 0 .. 

~~~RI. 

EXAMPLE13 

0 

e,c-~NH-caru.,-a• 
~(593) MS:QIO(M+lJ+I 

EXAMPLE 14 

0 ' .... 

IQC-~NH-<CRJ>.-RI 
Csiffstl'«),(579) MS: '86 IM+ IJ4> 

EXAMPLE IS 
0 

ffiC-~NH-CCQJ,,-RI 
~(537) MS:5"cM+U-) 

EXAMPLE 16 

n•S 

GD OH 

--~~ .. , 
CuffaNOt(S51) MS:S61(M+U') 

_,,..--·----------
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-r:ontimm 

0 Ar COOCllJ 

II 
Ho-s-o-<CB:i>.-o II H OH 

0 

5 

0.84 ml oflriethylamine is added 10 3.14 g (6 mmoJ) of the IO 
primary alcohol a (n =6) in J 00 ml or cby methylene chloride 
and lhc: mixlme b cooled lO -109 C. 0.4 ml (6 mrnol) of 
chlorosulfonic acid fn 20 ml of cby mcihylr:nc chloride is 
added lO lhc: soludon at Ibis lr:mpcralme. After l hour at 09 1$ 
C. and 1 hour al room tempentUrr:. water is added. the 
oiganic phase is sepanl!ldoff. the aqueous phase is r:xlrletcd 
several limes wilh ethyl accrarc and the combined organil: 
phasDS an: dried and r:onCClllraled. The l'ClidUC is purifted by 
r:hromalDgrapby (Si~. elhyl ac:ciawmelhanol=3:1). lAS g 20 
(40Clt) of "Example 16,. are oblained. 

C31H540,S (602) MS: 631(M-~+u++Na'1615 (M-H'" 
2tr) 

EXAMPLE 17 

0 . n 
Cmnpount1 rrom E1mnp11: J6 --:;.. Nao-ri-o-cCHzi.-a• 30 

0 

O.S 1 (0.83 mmol) of ''Example 16" is stirred in 20 ml of 
clioXIJlll widl 7 ml of half-conc:entratr:d sodium hydroxide 3S 
solution al mom tcmperawre for6 hours. The mixum: is then 
acidified with balf0 c:onc:cntrated hydror:bloric acid. while 
cooling. and is conccnlnl&Ed in wr:uo. Tbe residue is )IUl:lfted 
by column lillnllion (Si02, ethyl ar:etate/mctlwlol=3:1). 254 
mg (52911) or "Example IT' are obllined. 40 

C3gH,10,S (610) MS=617 CM+Li .. ) 601 (M-Na•+2Li"+) 

EXAMPLE 19 

0 
II 

H0-10-~:a)a-RI 

OH 

PCT/US98/03792. 

I g (1.3S mmol) o!"Examplc 18" is hydrogcnarcd in SO ml 
of glacial acc:lic acid wilh a spatula·tip of pladnum-on­
r:harcoal in a shaking vessel. Wl!en the rcar:Cion has ended 
(aboDt 4 hours). the catalyst is fihaed all' with sur:lion and 
me fi!lrltr: is conccmratcd. The residue is purified by c:olwnn 
liltndon (Si02, ethyl aceta1efCHsOH=2:1). 270 mg (34$} 
of "Example 19" an: obtained. 
~O,P (SSB) MS: 601 (M-H"'+2Li"+) ·595 (M+IJ'1 

EXAMPLE20 

.l!n-
HJN-CCHi:t.-~ .~ . 

.!t 

2241 (4 mmol) of.~ hand 324 mg (4 .. JDIJIOl),of. ; .. 
potassium cyanate arc SUlpCDded fn 60 ml of Water and lbc.: ·. 
suspension ia hc8lcd 10 boiling point. A solution is fanned. 
6om which a .solid· precipitates after a shmt" time. 'Iba -
mixture is sthred a1 boiling point for 30 minuics and cooled.· · 
about 40 ml of warer are added and the mixture is acidified 
with dilute hydrochlcric acid. It is exttaclCd SC\'cral limes 

EXAMPLE JS 

@-a-{-c---·· 
45 with ethyl accwc:. the orpnic phase is dried and concen­

trated In vacuo and the zesfdue is purilicd by cbromatopa­
phy csroa. ElOAc:ICH,OH-10:1). S20 ms <23~> of 
"Example 20" an1 obtainlcl. · 

Cw.BJl.Pe {S64) MS: 5?:_J .CM+U'> 

@ 
SJ 

15 ml of phosphmic acid diphenyl ester c:hloridc are added- .. 
dropwisc to a sollllion of 2.6 g (S.12 mmol) of "'Example 2" 
ill 20 ml of pyridine at D to s• C. and the mixtun: is 
subacqumtly sdmd at room tcmperahln: for 2 houn. It is 
poured onto 200 ml of ice-water. about 15 ml of canr:en- 80 

lnllCd aulfmic acid are added, while stirring and cooling, and 
thi: miximc is cxuar:tcd .scvcnl times with ethyl acetarc. The 
organic phase: is dried and conc:cn1ra1cd and lhc :n:sldue is 
purified by chmmatography (SiOa• CH:a~OH-10:1). 55 
1.78 g (4"11Ji) of "Example 18" arc obtained, 

c.aH.io,P (740) MS: 747 (M+Lr) 

EXAMPl.1!21 

450 mg (O.mmol) of"Examplc 20" are sdrrcd In JO ml of 
diaxanc with S ml of half-concentrated sodium hydroxide 
solution at n1om tempcmura for 6 hours. When the maclion 
hu ended, the mixlUrc is dilated with water, acidific:d with 
hydmchloric acid and subxqucntly slimd in an lco-batbfor 
J lmur. 'lb&: pm:ipftate is JIJtercd off with suction and rinsed 
with water to give. after deying in vacuo. 430 ms (97$) of 
"Example 21". 
C.uH~o. (SSO) MS: SS7 (M+Lr) 

...... r" 

··"·· 
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EXAMPLE22 

2 mmol of phenyl isocyanate in S ml of lllelhy1ene cbloride is 
are added to 1;04 a (2 mmol) of amine h (Elample 20) fn 50 
ml of dly mctliylene chloride and 28 ml of lrielhylamine at 
O" C. The mixhft is subsequently sdmd at roam tempen. 
tun: for 6 hours llld wodted up as described under"Example 
16'', the aqueous phase being acidified. After column fiJba. 20 
lion (C~C:i!CHJOH=lO:l), 6S40 mg (.51111) of "Example 
22" 11re oblained. 

C,.HaoNiOa {640) MS: 647 (M+Lr) 

EXAMPLE 23 2S 

0 

PCT/US98/03792 

"Example 24" are obtained. 
c,.HaIN05 (691) MS <FAB. 3·NBA): 564-{M-19) 

EXAMPLE25 

Compound Example 25 is prepared ftom ~le 24 analo­
JOUl11 ta ''Example 21 ". Tiie c:mdc prodUct is purified by 
medium pn:ssure chromatography over RP·B sllica gel ©r.,A .. ..._.. .. 

30 CCH,OHIH20=7:3). 

c,.,H,1N20a MS: 633 (M+Lr) 

EXAMPLE24 

• (llJClll'l-!CHW-0 

J8 

2.08 1 (4 mmDl) or amine b. JO .ml af lliilo!JulJlamine and 
S ml of lodomethane are heated II homng point Jn SD m1 of so 
acetoni1n1e for 2 hcnm. An the volllile coastftnem 11e 
removed in vacuo and the residue is purified by chromlloa-

! 

C,,HaoCINOs (585) MS (PAD, 3-NBA): 550 (M-09) 

EXAMPLE26 

------·---
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1.04 g (2 mmol) or amine b and 276 mg (2 mmol) or 
pyrazotc c arc hcau:d under n:Oux !JI 40 ml or dry acctoni­
lrilc for IO hours. Aficr cooling and addidon or ether. a 
prcclpl111e is ronncd. and Is mu:red oJT wllh sucdon and 
rinsed wilh dry Clhcr. Af'&cr dryi1J8,4!!0 mg of "Example 26" 5 
arc ob&ailled. 
~zH5.SrN305 (643) MS: 570 CM-HBr+l.1°1 564 

CM-Bre) 

PCT/US98/03792 

EXAMPLE29 

dfCI 

EXAMPLE27 

NH 

~NH-(Q'2>6-R1 
xHQ . 

is prqiarcd analogously to ''Example 21". The aqueous 
10 phase is dccamcd off' £tom W: oily c:nxle pnlduct at\cr 

acidification, and Iba residue is exlnleted by ninins wf1h 
ethyl ac:cune and then ftlteml oft whb sucdon and dried, 

~aCN05 (740) MS: 711 (M-HCl+Li") 705 
15 (M-a8) 

is prepared analoJOUSIY to ''Example 21". . 
Cin~C1N'30s (SBS) MS: 5!!6 (M-HCl+Ll'") D> 

(M-0.,..J a 

EXAMPLE28 

1.0 I (1.9 mmol) or amine b, 255 mg orNaBH3CN and 610 u 
mg or heptana1 arc stirred in 10 ml of dJy melhanol 11 roam 
tcmpc:ratarc for 48 hours. The mixmrc is COllCClllralcd in 
vacuo. the residue is panilioned between clhyl acetate and 

.EXAMPLE30 

·. '· ..... 

Clfz-NH-CHi-CHii'"' 

111Urated bicarbOJllle solution and the residue or lbe mganic 
phase is purified by chn>matoarapby. In addidoD to a small 
amount of monobcplylamino clcri'Ylllive. 650 mg (49'11) of 

15 "Example 28" arc obtained. 
C..,11~05 (718) MS: 725 CM+La.., 

11i1iU1f 1i1ni 
is pepared analoaously to "Example 28" and ''Example 299 
by reducdve aminalion or anrhrac:mne-9-c:arbaldehyde with 
methyl 311-(aminocthyl)-7cx, 12a-dlhydroxy0 24-c:holanate 
Cd) lllld subsequent alkaline hyclrolJsis. 

C,.1H,,,,N04 (625) MS: 632 (M+Lr) 
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BXAMPLE31 

{\ ... 
carvu ar-NR-ar2-CHa v 

is prepared analoaously ro "Example 30" using cyclodode- u 
canonc as the cirbonyl c:omponcnL 

C,.H.,NO,. (602) MS: 609 (M+Ir) 

EXA'MPLE32 

c-NH-ata-a!J S
" .... 

D.38 g (2 mmol) ornaphdmylcblmidc fn S ml ol~ls 
added to 0.9 I (2 mmol) of ammc: d and 0.Ci ml of lricihy­
laminc in 20 ml or dry~. while coolfna wJt1a lee. 11= 
miXWR is subscquc:nlly slim:d U 0- C. for 1 hour and lc:A ofO 

io stand OYC:l1dgh1. Water fs addc:d. and the mfxun fs 
acidified and exll"ICled seftml times wilb CHA. Tba 
n:sidw: rrom the organic phase Is purified by chnmlatogra. 
phy CSi02, El0Aclcyclobexanc=3:1). 1 g (831Jfi) or 
"'Example 32" fs obllinecl. 15 

C,8H,,N05 (603) MS: 610 (M+U") 

EXAMPLB33 

is prepared analogously to "Example 21'". 
c,,H,saNOs (589 ) MS: 596 (M+U') 

PCT/US!>S/03792 
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1D 

js prcplllll ana1qOlllJy ......... !4" ... p-IOJllCN-
.... ) ....,. ud ... .... 

Cttff.NO.S (HJ) Ml: "' (M+tr) 

PC:'l'/US98J03792 

0 ce.-
fa pn;pllld analDgOllllJ llJ ~ :w .... o-p1llWlc 

aMydddl ---... CJfsiN0.(e5) MS: Ml CM-lr..atrl "2 MfU1 

.. -::. . ·~ -~ .. . 

b lftPll'lll m1qDlllJJ ID "!qgipTc: 3%"11!miplc 33". 

llpl'IJllllll .... pusl1m .._... 35'". 1'111u111lllyl A11r ,. llillS .-. b. , . • · • •. •. ,_. · ·, ._ 

ll1ulud IS 111ilmnudl11eproddA11 Wtia,Jllid ia Ills- C.,11.,NO. <'•ll MS: 8 {MtU) . · . , .. . · •.. 

cdayll'al I "r. .rw ............ ., ...... .,...... ·> ,·· l•r.• ,.,..-· 

widl....,,...,._ ................ ,....11 .... ............ ,.,..~ ....... 
w. 

c,.e..NO,s (m) N1: 611 CM--ll"'..ar>ta01tU> 

il1i1iii1IT!Hlf 

.· ,·, 
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426 mg Cl mmol) or un:tham: and 782 mg (]5 mino1) or 
amine b an: heated under rcllux in so m1 or dio:une for 4 
hours. The mixnne ts lbcn conccnuati:d and thc residue Is 
purillcd by chronwograpb)' (Si~ ~30H=l0:1). 
S40 1 (S91Jri) ol "Examplc 39" an: obtaim:d. s 

c .... K,oCJN30 1gS (915) MS: 922 (M+Lr') 

EXAMPLE40 

is prqiarcd analogously to "Eumplc 21'". 
C,.,HeaCJN30ioS (901) MS (elccirospmy): 902 (M+H") 20 

EXAMPLB41 

HOv· o '• " NH-<Cllill-0 

net•• 

OH 

750 mg (3.6 mmol) or dlcyclohr:xylcarbodilmidc am addcd 
to a solution of 1.56 g (3 nunol) of amine b. 576 ma (3 
mmol) of China add and 490 mg (83.6 mmol) orhydnixy. 

40 

bemolriazolc in 100 ml of nm The mixture ii sdnccl at 
room ICmpemtUn: for 40 hours. The urea fonncd Is lluml 
all', die solution is cOJJCCDUaled and lhc rcsiduc is IUen ap .., 
in ethyl ace1ate. The solution is wuhed wilh salllrlted 
NaHCO, solusion. 2N c:ftric add. aalmalCd NaHCO, soJu. 
lion IDll war.er. 'nlc n:aidue &um die mpriie phue ii 
purifted by c:Juomaiography (Si~ clhyl accwcJaf30Ha 511 
S:l). J.2 g (589') of "Ewnplc 41 .. arc obllfncd. 

C,aR.sN010 (695) MS: ?Ill (M+lr) 

EXAMPLB42 

..... · .--.... ·, 

,, .·. 

:EXAMPLE 43. 

0 NH-(CIJ)a-RI '\/ 
I 

H-C-OH 
I 

HO-C-H 
I 

H-C-OH 
I 

H-C:-<>H 
I 
0'10H 

is pn:parcd Blllllogously to ''E.xamplc 21''. 
u is prcpmd analogously to "Example 4l"f'Example 42" 

using gluconic acid. 
C,.,HJI020 (681) MS (FAB, 3-NBA): 682 (M+H") c,.HaN011 (685) MS: ?14 CM-Jr+u++Na.., 

(· .. :· 

. ·~ ..... . 
.. . : . . . . , •' ~ 

.· . ·:- ·. 



-----------------------------------------,"-----------------~-

W098/40375 PCT/US98/03792 

EXAMPLE44 

Wcoa +Amllii!!. -7 ~ N-~-0 
0 

! COOH 

l.04 g (4mmdl)ofacid ch!aridee.2.1 g (4mmol) of amine 
band a spatula-tip or 4-dirnalhylaminop,aidiuc s stim:d ID 
40 ml of dry p,aidine al room tempemlUftl for 6 hours. After 
Slallding overnight Bl mom 1emperanm:, tbc mixture is 20 
concc111r11ed ia vac:uo. ''Example 44" is isolaled af'lrz pmi. 
lication by chmmatagrapby (Si020 CffiCl2'Cff,OH-20:1). 
C~ffe,NO, (743) MS: 750 (M+Li'1 

EXAMPLE4S 25 

30 

is ~arcd analogously to "Sxample 21". 
C.z}l67NO, (729) MS: 742 CM-H"' +2U') 736 (M+LJ+) 

EXAMPLE4Ci 

2.6 g CS nunol) of amine b in Cff:tCls are added ID 1.3 g (5 
mmol) or acid chloride c and O.B ml or lrielhylamlnc in so D 

ml or dry CH:iCJ2, while cooling with ice., and the mWun: 
is stirred at O" C. for 1 hom. An excess of methanol is then 
1ddcd. the mixture is allowed roc:ome to room~ 

water is added md Iba mix.1Uftl is acidified wilh dilute '° 
hydrochloric ldd. The aqueous phase Is extracted sevml 
times by sblking with CHi:zC£.i. Aflct pmifiCllllon of tbc 
sesiduc from lhe organic: phase by chmmatograpby (SlO:z, 
CHi:z~H=t0:I). "BxampJe 46" fs obtafncd. IS 

c..JlnNOm (775) MS: 783 (M+Ll.., 

EXAMPLE47 

is prepmed analogously to ~~ 2J". 
Cdf.N01g (747) MS: 760 (M-H"'+2LJ+) 754 ((M-+U') 

.. 

LIAS BEE~ THlS SHEET n -
REPLACED 
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EXAMPLE48 

O-CCHW-0 

3.14 g(6mmol)OfalcohoJ a(n=6) amhealedll JOO" C. with 
3 ml of cthyldilsopropylamine and 1.5 g of cliphenylmechyl 
bromide in 50 ml of DMF for 8 hams. After aqmnm 
warlcing up and purification b)' chromaloaraphy (Sf~ 211 
Cl-fzClzlCH30H=10:t), "Example 48" ls ablained. 

CJl.,.08 (681) MS: 695 (M..u") 

EXAMPLE49 

is prepared analogously ID "Example: 11". ~ 
c.,H.zo. C674) MS: 15s1 <M+L1""> 
The: following campaunds me ~ anala1aully to 

Example: l from the: cmespondi111 bile: acid csun by 
alkaline ester hydrolysis: 

EXAMPLE SO 

~"4.0. MW: 478 MS: 485 (M+U') 

PCT/US98/03792 

~. ', I i. • 

'1 .• •• 
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EXAMPLE SI 

HOF\_ 

Cz.H.1110 5 MW: 462 MS: 469 (M+Lt-i 

EXAMPLES2 

C3gH,,N044 MW: 491 MS: 498 (M+H"') 

EXAMPLE53 

is prepared &om Example 44 and n-hi:xylamim: analogously 
to Example 41 wilh a rcac:dan lime of 2S hums. 

c.,H82N,o, (827) MS: 834 (M+1n 

EXAMPLES4 

0 

7-~~ 

C-NH-(Ob)j-CJI, 

170 mg of "Example 53" arc dlssohcd in S ml of cliounr:. 
1.5 ml of balf-conccmratcd sodium hydroxide and 25 ml of 
water lft added. and the mixum: is sdmd al room tcmpall· 

PCT/US98/03792 

hour. and lhc piccipltate f'llmlcd Is filacrcd 011' with sul:lion. 
15 After cl1'ing. 1.54 m1 of "Example 54" are obtained. 

25 

45 

C...H12N30p (831) MS: 838 (M+Ir) · 

EXAMPLE55 

Prcpued analogously ID "Example 53" and "Example 54" 
from ftucnaccine and amina b. 

CJl.NO, (821) MS: 828 (M+Lt-, 

EXAMPLBS6 

lure for 12 houn. 65 
Prepared analogously to "&ample ss·· from pivalic acid 

amlamlneb. A suspended solid Is filtcJcd of!' and !he filtrate is llddlftccl 
with cliluic hydrochloric: acid. stirring is continued for J CuHii1N011 (5!11) MS: SH (M+La-, 

/ 
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EXAMPLES7 

0 

~---. 
Qb 

is pn:parcd analogously 10 "Example 5!J'' from 2-cthyJhcx-
10 anoic acid and amine b. 

C,.H117N0e (633) MS: 640 (M+lr) 

EXAMPLE SI 

IS 

. 
Is pmpared anaJoaously to "Example SS' &om clofibric acid 20 
and amine b. 

c.oHezCJNO,. (703) MS: 710 (M-ttr) 

ExAMPLE59 

0 

~NH-(OliJt-al 
~ ~ ~ 

2S 

30 

is prepared analogously to "Example SS" from gcmfibrodl 3S 
midamlncb. 

C.,HnNO, (740) MS: 747 (M+La'+) 

EXAMPLE60 

P.repand from. 522 mg or amine b and 94.1 ms or 
di-n-propylmalonic acid in 1HF in the pmcnce of DCCI " 
HOBT. Isolated after 54 Ji. The yield is 6995. 

c.oH..N01 (690) MS: 697 (M-tLr) 

PCT/US98/03792 

···-----··-··--·-------- --
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EXAMPLB61 

0 

H~~ 
~COaH H . 

JbC 

IS 

250 mg or "Example fl1' arc hydrolyzed In dlaxanc using 
2N NaOH. After aqueous worlc·Up and puificalicm by 
column chmmalOgmphy (Et0Ac/CH10H 10:1), 160 ms of 
compound 61 are obtained. 
C,~N01 (676) MS: 677 (M+l) 
We claim: 
1. A monomeric bl1c acid derivllive of lhe fonmsla IA 

211 

L\ 2S 

z­
whcn:in 

30 

R js H, CH3 or M and M is a metal capable of fmmiag a 35 
salt, 

X is a bridge group or the fomiula (CH:r)., when: n=l ao 
3, in which l to 3 (CH:z)-groups can be replaced by NH 
Cll' 

MIC­
H 
0 

groups, or a bridge group of the formula c~ .. when: 45 
-4to10, in whicb 1 ta 3 (CHi}-groups can be replaced 
by oxygen atoms, NH or 

NHC-
1 
0 

groups with the proviso that no 11eighboring (~ 
groups an: replaced by oxygen atmm and in which GS 
is banded via X as clesized; and 

Zis ~ 

HO-, CH,-0-, HO-CH1-0l=CH-Cffe-, 

8 
<Ctffm-CH-0-, Albli4-S-O-, 

II 
0 

B U HO-r-o-· (KA)O-r-o-. 
OH OCC'tBI> 

PCT/US98/03792 

-continued 

0 0 
n II 

Clb=CH2-C-1''H-, · HiN-C-NH-, 

0 NH 
II II 

Hf-C-NH-, HiN-C-NH-, 

c.ir, 

or-N(Rh 
whme 

R is in each case C1-C, alkyl, or Hr-N-C~.; 

where Ille alkyl moiety fs oplfmmlly substllUted by a COOH 
group. 

-ax~ a. ... TNH-
0 

i ;.· ... : 
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w 
C-NH-, 

HJC-0-SOJ-NH-, 

0 

HJC-Q-s0z-r-· 
- C!iJ 

~~-NH-, 
~COOR 

PCT/US98/03792 

-comfnued 

JO 

0 

IS HO.••rrNH-. 
ao•''l: 

25 
0 Cf; <DA 

H- w CDOH 

COA CO-NH-

30 
when: A is in each case OH or NH CCi-C.o> alkyl 

2. A bile acid deri\lalive of the fonnula I as claimed in 

claim 1, ID which GS is linked to X fn I.he 3-posilion. linking 

35 lakjng place in the a- or P..position. 
3. A medicament comprising a bJ1e acid derivative as 

claimed m claim 1. . 
4. A bypolipidcmiC aseni °i:mprising a bile acid deriva­

.co live as claimed in claim 1. 

* * • • • 
·-·------··-··-­--------- --- -
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APPENODC B 

HMG CoA Reductase Inhibitors 

COMPOUNDS 
and · 

COMPOUND CLASSES 

Bccfluoa:x 

Fluvastadn 

Lcvaswm . 

Simvasmtin 

Atorvastadn 

BMS 180431 

NX-104 

(Carboxycfil:ydzcx:yhepcenyl)sulf'cnylpyrro 
lcs including S-4522 

BOIDll AnaJags or di-and tripc:pddcs 

CAS NUMBERS 
for SPECIFIC and 

REPRESENTATIVE 
COMPOUNDS 

23602-78·0 

93957-54-1 

75330-75-5 

81093-37·0 

79902-63-9 

134523-00.S 

145599-86-S 

132017.01-7 

. 129829-03-4 . 

141'.750-63-2 ..... ':"... .... 

1459~ 78-3. 139993-44.5, 139993·. 
45-6, 139993-46-7,. 139993-47..a. 
139993-48-9, 139993-49-0~ 139993-
50.3, 139993-51-4, 139993-52-5. 
139993-53-6.139993-54-7, 139993-
SS-8,. 139993-56-9, 139993-57-0. 
139993-58-1, 139993-.59-2, 139993-
60-S, 139993-61-6, 139993-62-7, 
139993-63-8,139993-64-9,139993-
6'·0;13~1.139993-6'7·2. 
139993-68-3; 139993-69-4, 139993-
70.7, 139993-71-8,.139993-72-9, 
139993-'73-0, 139993-74-1,.139993-
75-2. 139993-76-3. 139993-77-4. 
139993-78-5, 139993-79-6, 139993-
80.9,. 14011Ml-O, 140128-98-9; 
140128-99-0,.140157.Q.6 

125894-01-1,.125894-02-2, 125894-
03-3, 125894-04-4, 125894-05-5, 
125894-08-8, 12.5894-09-9, 125914-
96-7 

157058-13-4, 1570S8-14-5, 1570S8-

V' 6 

REFERENCE 

ES474498· 

EP244364 

EP22478 

DE31224P9 

EP 33538 

EP409281 

IP080i3432 

EP380392 

Sit, Parker, Mccoc:. Han. Ba!!Subra­
mania.ti. Catt, BrO\\-U. Harte, 
Thompson. and Wri:ht. J.Mcd. Cher: 
(1990). 33(11), 2982·99. 

Takano, '.Kamikubo. Sugihara. Suzuk: 
Opsawara. Tcc'al'.ed.~a:ASsyt:eay 
(1993),4(2). 201-4 

i11iiii11ur · 
Sood. Socxl. Spielvo:ct, Hall, Eur. J. 
Med. Ocm. (1990), 25(4), 301-8. 

GB2270312 

i"TillssHEET HAS BEEN 
REPLACED 
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Secc>oxysterol mo:s incluclln: 
U-88156 

P,ylidopyrimidincs inciudin: adtemate 

BMY22566 

Colcscoloac 

CP-83101 

Dalvaswin 

Dihydromevinolin 

DMP-S6S 

iliiifliUr· 
1s-cs.1s1oss-1&-1.-1s1oss-11-s. 
157058-18-9.157058-19-0 

157555·28~1. l5i55S-29--8 

129829-03-4 

50673-'n-7 

13074&-Sl-6.1307i8-27·7 

132100-55-1 

77517-294 

Pyridyl and Pytimidin)'lcchcnyldcsmclhyl· 122251 45-9 
mcvaloaates mduding glmYISZiD 

GR9St>30 

Jsomolopyridy1mevalomtcs, carboxylic 
acids and cstm 

157243-22-6 

130S8t-42-9,13058t-43-0,130581-
44-l, 130581-4S..2, 130581-46-3,• 
130581-47-4, 130581-4-S, 130S81-
49-6, UOS81·50-9.130581-51..0. 
130581-52-1, 130619-07-7, 130619· 
08-8.130619-09-f 

1%750241, 136006-66-1. 136034-
~3 

PCT/US98/03792 

I.men. Spilman, Yagi, Didi, Hm. and 
Hcss. l. Med. Chem. (1994), 37(15), 
2343-51. 

Hcnnec:z. Meszaros, Vasvarl-Debreczy. 
Horvalh. Vitag, and Sipos, Hung. 
Arzneim-FoCJch. (lt;'/9), 29(12). 
1833-S 

Sit. Parker, Motoe, Hm, B.afasubra­
m:mian. Catt. Brown, Hane, 
Thompson. and Wri:ht. J.Mcd. Chem. 
(1990), 33(11}. 2982-99. 

R.aulst0n. Misha\v. Parish and . 
Schroepfer, Bicchem. Biophys. Res. 
Commun. (1976). 71(4), 984-9. 

vru::it L'ld McCarthy,]. labelled 
Compel. R.!diopha.rm.. (!SSS), 25(11), 
1239-97. 

Kun::ir, Windisch. Trivedi a.'ld 
Oolc:bio,vski, J. Chror:iatogr., A 
(1994), 6i8(l}. 259-63. 

Falck and Yan:. Tetrahedron Letl 
. (1984), 25(33), 3563·66. 

Ko. Trz:iskos, Chen, Haust:er, Brosz. 
a.iid Srivastava. Abstt. Pai=Crs Am. 
Chem. Soc. (l07th Nalioml Mc:erint. 
Pan 1, MEDI 10, 1994). 

Beck. Xesscler. Baadcr, Banmann. 
Beqmann. Gramer. Jcndralla,, Von 
Kcrckjanc, Krause, et~ 1. Med. 
Chem. (1990). 33(1). 52-60. 

USS31676S 

EP369323 

Jm:!crdla. Or.imcr, VonXc:n:Icjano, 
Xmusc:. Schadle. Baadcr, Banm:um. 
Beck. Bergm:i.nn, ct al., J. Med. Chem. 
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L659699 

L669262 

Mcnswin 

Rawsonol 

RP 61969 

Bile zcid derived HMG CoA teducwe 
inhibitors including Na S-2467 and 
S-24QJ 

130468-11-0 

73573-88-3 

137023-81·5 

126059-69-6 

SC 32561 76752-41·5 

SC 45355 125793-76-2 

Phosphorus ccntainin: HMG CoA 133983·25·2 
teducrase U:.h!bitors including SQ 33600 

PCT/US98/03792 

(1991). 34(10), 2902-83. 

Chian:. Yan:. Heck. Cl:abala,, and 
Cbmig. J. OrJ. Chem. (1989), 5:;(2..i), 
5708-12. 

Stokker, 1. Org. Chem. (199-;), 59(:Z,0), 
5983-6. 

JP56051992 

Ogawa. Hasumi, Sabi, Murz.ka\\-a and 
Endo, J. AndbicL (1991), 4-;{'i), 762· 7 

C2.PR, Troupe, Chan. Westley and 
Faullcner, PhytCXhcmistr"/ (1989), 
28(11), 2917-19 

EP326386 

Kramer, Wess, E:hsen, Beck, Falk. 
Hoffmann. Ncckm=wi. Ciamz, Schulz, 
cc al .. Bioc:bim. Biophys. Aaa D 
Cl~). 1227(3), 137-54. 

US4l30626 

EP329124 

us 5274155: .. ' ··. 

6-AryioX)'methyl-4-h>'drolt)teaehydro- 135054-71·6, 136215-82-2, 136215-: EP 418648 
pym-2-oaes, carboxylic adds and sclts 83-3, 136215-8+4, 136215-85-5, . . · 

136315-18-9, 136315-19-0, 136315-
20-3, 13631j.214.136316-2().6 

AtoM.Stalin calcium (CI 981) 

MCTinolin amlop 

-~ dcziYmi~ 

l:Z.4-Tri:lzolidinc-3.$-diones 16044-43-% 

<{70 

Baumann. Butler, D=ing. Mermen. 
Millar, Nmminga. Palmer and Roth. 
Tcnhedtoa. Lcit. (1992), 33(17), 
228J..4 

DE22S03%7 

D£2149070 

US3723446 

EP245003 

US49312S9 

W09000897 
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CS-514 
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What Xs Claimed Is: 

i. A composition, comprising an ileal bile acid 
transport inhibitor and an HMG Co-A reductase inhibitor. 

2. The composition of claim 1 wherein the HMG Co-A 
reductase inhibitor is selected from the group consisting . 
of lovastatin, simvastatin, pravastatin and fluvastatin. 

3. A pharmaceutical composition, comprising: 
a first amount of an ileal bile acid transport 

inhibitor, and 
a second amount of an BMG Co-A reductase ~nhibitor, 
wherein said first and second amounts of said 

inhibitors together comprise an anti-hyperlipidernic 
condition effective amount of said inhibitors, and 

a pharmaceutically acceptable carrier. 

4. The pharmaceutical composition of claim 3 
wherein the HMG Co-A reductase inhibitor is sel~9ted from 
the group consisting of lovastatin, simvastatin, 
pravastatin and fluvastatin. 

5. A combination therapy method for the prophylaxis 
or treatment of a hyperlipidemic conditiQn in a mammal, 
comprising: 

administering to said patient a first amount of an 
ileal-· bile-acid transpor.t-.inhibitor 1 •.. ap.d 

administering to said patient a second amount of an 
HMG co-A reductase inhibitor, 

wherein said first and second amounts of said 
inhibitors together comprise an anti-hyperlipidemic 

10 condition effective amount of said inhibitors. 
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6. The combination therapy method of claim 5 
wherein the HMG Co-A reductase inhibitor is selected from 
the group consisting of lovastatin, simvastatin, 
pravastatin and fluvastatin. 

------- -- ---- ----

This Sheet Has Been Replaced 

11111111 111111 IH 1111111 

····--,----· ----··-----···- ..... , 
THIS SHEET HAS i.. ... . .. \ 

REPLACED 


