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Abstract: A series of N-alkylpiperktines (3)-(6) truncated A-ring analogs of the azadecalins (2) were 

synthesized, to further efuciclate the structural requirements of OSC inhibition. From the structure-activity 

data obtained wtth the “clipped” A-ring analogs (3) and piperidines (4)-(6), important interactions between 

these inhibitors and oxidosqualene cyclase, and an important structural feature of azadecalin (1) that Is 

responsible for its potent 0% inhiiin were deduced. 

Enzymes subsequent to HUG-CoA recluctase have attracted considerable attention as sites for cholesterol 

biosynthesis bbckade. The enzyme 2J-oxidosquafene cycfase (0%) is an attractive target,’ in part, due to 

the potential for regulation of HMG-CoA recfuctase by oxysterols formed from squaiene dlepoxide.’ We 

recently reported that the azadecalin amide (1) is a potent, competiiie inhibitor of OSC (4 = 26 nM) that 
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inhibits cholesterol biosynthesis (ICSg = 0.7 PM) in HepG2 cetls by selectively btockii 0SC3 In contrast, 

the amines (2b) and (2~) were shown to block cholesterof biosynthesis by inhibiting sterol A’4-reductase, 
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resulting in an abnormal accumulation of 5acholest-8(9),14(15)aien-3B~l.3 This communicatiin describes 

the synthesis and biological evaluation of a series of piperidines designed to inhibit OSC by mimicking the 

putative high-energy intermediate (HEI) cations formed during the cycliiatiin of 2,3-oxidosqualene.’ 

Working on the hypothesis that the introduction of rotational freedom to the hydroxyl group of (2) might lead to 

increased enzyme affinity, Cl, C2, and Cl9 (steroid numbering) were formally removed from the A-ring of (2) 

to give the pipe&fine (3). Pipe&tines (3b) and (3~) were synthesized4 from (7)5 in hllh yield by the sequence 

of reactions outlined in Scheme I. The N-benzyl analog (3a) was prepared by reduction of (7) with Mg in 

methanol6 followed by LiAIH4 reduction in THF (95 96 overall yield). 

Scheme I: 
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For 3b, RR’C=O = H CRzG-MGHs 3c (93% yield) 

For3c RRC=O = CH3 

0 
(a) LiAQ, THF (98% yield) 
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CH$IX2 (98% yield) 

(c) 50 psi Hz, 20% Pd(OH)z(C), Ho 

CHs 
EtOH (100% yield) CH3 

7 (d) CH~(CH~)IOCOCL EbN, 
CH2CI2 (92% yield) 

3e 

(e) 2N HCl, THF (75% yield). 

ICSg values3 for the inhibition of purified7 rat liver OSC for compounds (3) along with previously reported 

values for the azadecalins (2) are given in Table I. The N-benzylpiperidine (3a) is a weak inhibitor; therefore, 

no additional benzyl analogs were prepared. However, both (3b) and (3~) are potent inhibitors of OSC; 

activity was not sacrificed by the removal of the A-ring, thereby indicating that the hydroxypropyl side chain of 

(3) is able to obtain a favorable orientation for binding with the enzyme.’ 
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Table I. IC, Values (PM)’ for OSC Inhibition by compounds 2-6. 

R= a b 

Nib 0.55 

57 0.42 

_d _d 

_d 9.0 

_d 5.0 

C d 

2.0 4= 

2.0 P 

1.5 40 

1.6 10 

5.0 40 

dstandard error for all K& values determined in thii work is < fl 0%. 

%Jo CSC Inhii&ion; see reference 10. ‘X& for inhibition of oxidosqualene- 

cydoartenol cyclase; see reference 11. dCompound not prepared for thtt study. 

We also prepared (3e) (Scheme I). an amide analog of the Modecytpiperldine (3b), to compare its activity 

with (1). The k&O value observed for (3e) (10 pM) ts lOO-fold less than that observed for the azadecalin (1) 

(IC50 = 0.1 uM) but only 24-fold less than that observed for the amine (3b); thus, rigttitty contributes 

significantly to the u-e actiilty of (1). Furthermore, OSC inhibition by (1) and (3e) demonstrates that a 

carbocatiin mimic (i.e. an amine) is not necessary to achieve enzyme inhibltiin. 

Next, to investfgate the effect of completely removing the A-ring of (2) on OSC inhibition, we prepared a series 

of N-alkylptperictines (4)-(g). These inhibitors were prepared by reductive aminatbn of pipe&fine or t- 

butykfimethylsilyl protected 3- and Chydmxyplperktfne with the appropriate aldehyde or ketone, fotbwed by 

deprotectiin wtth 2N HCV THF. 

From the the data in Table I, it is apparent that corrqzounds containing the branched trimethyldecyl chain (R - 

c) have slmilar affinity for OSC, whereas multple unsaturatbn in the trimethyldecyl chain (R = U) resufls in 

1~s potent enzyme inhtbn. In contrast, it has been observed recently that a polyunsaturated N-aWryI+ 

hydroxypipsrfdine was a lo-fold more potent inhlbltor of rat Uver 0% than the fully saturated derivative.’ Cur 

data, however, are consistent with that observed for the azadecalin series where unsaturation in the 

trlmethyk%yf chain leads to less potent inhibltiin of oxidosqualene-cyctoartenol cydase.“V’2 FinaM for 

structures (5) and (6) when R ts saturated but unbranched (R = b), activity is diminished relattve to structures 

(2) and (3)- presumably due to missing interactions afforded by the A-ring of (2) and the hydroxypropyl side 

chain of (3). 

As Uesalbed prevbusly,3~13 we tested (3b), (4~) and (38) for their abitlty to inhibit cholesterol biosynthesis in 

HepG2 cells. The amines (3b) and (4~) are signHlcantfy more potent inhtbkors of cholesterol synthests than of 



1178 M. w. WANNAMAKER et al. 

purified OSC having IC5g values of 40 nM and 30 nM, respectively. In contrast, the amide (3e), inhibits 

cholesterol biosynthesis (IC59 = 12 f&t) wtth a potency nearly equal to that observed for the purified enzyrne- 

a result also observed for (1).3 The similarity observed between the IC59 values for (3e) and (1) and the 

disparity between values obtained for (3b) and (4c) suggests that, in HepGP cells, OSC is the enzyme 

blocked by (3e) and (1) and that additional enzymes are blocked by (3b) and (4c). 

In summary, a series of piperidines that are truncated A-ring analogs of the azadecalin (2) have prepared. 

Some of these compounds((3b)&k), (4c) and (5c)) inhii OSC with a potency equal to or greater than the 

corresponding azadecalins (2b) and (2~). The importance of the contribution of the A-ring conformation to 

OSC inhibition by (1) is demonstrated by the substantial decrease in potency of OSC inhibition by (3e). 

Finally, potent OSC inhibitors have been synthesized that are simplffied analogs of azadecalin (2). 
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