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Synthesis and Cytotoxicity of Thioureido MAPP Derivatives

Sang Chul Jun, Youn Sook Kim, Mi Young Kim, Chaeuk Im* and Chul Bu Yim
Division of Medicinal Chemistry, College of Pharmacy, Chung-ang University, Seoul 156-756, Korea

Abstract — The 2-amino-1-phenylpropanols 4~7 were reacted with isothiocyanates to afford the 20 thioureido MAPP
derivatives 8a~11e, which were tested their cytotoxic activity by MTT assay. The cytotoxicity of alkylthioureido com-
pounds were increased and decreased by alkyl chain length from C g to C,, and of phenylthioureido compounds showed poor
activity. The compounds (8h, 8¢, 9b, 9¢, 10b, 10c, 11b, 11¢) with Cy and C,; alkyl chains gave stronger activity than ref-
erence compound B13. The IC 5, of compound 8¢ was 1.05 pM and 3 times stronger activity than B13. The stereochemistry
of synthesized compounds affected very little to cytotoxic activity.
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IR spectrai= Jasco FT/IR 300ES AF&3le] L 2lth. Column
chromatography+ silica gelMerck type 9355, 230-400 mesh)
g Mg,

IHIXQl Thioureido MAPP SI&H29] £Hguiy

Amine 3+3HE 4~7(1.2 mmol)& ethanol(25 m)$t CHCl,
@25mhe T3 Fujo] =9 T, A2 isothiocyanate(1.4
mmol)E 3] Z|7}sto] 447t Fb WA ZITh WHE-H o]
ethylacetate(200 m)yZ 715} 5% citric acid(400 mix 4)%. A3
& F, 77158 7 MgSO,E A=x38tal 74 55319 crude
3RIE-S Y=ttt o] crude 3HE-S Silicagel column chromato-
graphy® AASl] 52 35HE 8a~11e= At}

(1S, 2R) 1-(2-Hydroxy-1-methyl-2-phenyl-ethyl)-3-octyl-
thiourea?| &4(8a) - (IR, 2S) 2-Amino-1-phenyl-1-propanol 4
(182 mg, 1.2 mmol)¥} octylisothiocyanate(240 mg, 1.4 mmol)S
AHgsted Bgstact.

Yield : 33.5%; R;=0.33(ethylacetate : hexane=1: 4); [o]2’=
-28.50(, 0.5 in CH3;OH); IR(KBr) cm™; 1140, 1620, 2960,
3110, 3440; 'H-NMR(CDCy) & : 0.89(t, 3H, J=6.6 Hz, CHy),
1.06(d, 3H, /=69Hz C,-CH,), 1.23-143(m, 10H, (CH,),),
1.545-1.69(m, 2H, NH-CHZ%), 3.23-3.38(m, 2H, NH-CH,),
4.99-5.00(m, 1H, C,-H), 5.55(d, 1H, J=7.5Hz, C,-H), 7.21-
7.41(m, 5H, phenyl).

(1S, 2R) 1-Decyl-3-(2-hydroxy-1-methyl-2-phenyl-ethyl)-
thiourea2! &4(8b) —~ (1R, 2S) 2-Amino-1-phenyl-1-propanol 4
(182 mg, 1.2mmol)3} decylisothiocyanate(280 mg, 1.4 mmol)
= ARgsle] AT

Yield : 33.6%; Ry=0.33(ethylacetate : hexane=1:3); [0]2’=
-27.50(, 0.5 in CH;OH); IR(KBr) cm’; 1020, 1625, 2965,
3160, 3460; '"H-NMR(CDCly) & : 0.81(t, 3H, J=6.6 Hz, CHy),
0.99(d, 3H, J=6.9Hz, C;-CHy, 1.01-1.39(m, 14H, (CH,),),
1.39-1.61(m, 2H, NH—CHZ%), 3.10-3.39(m, 2H, NH-%),
4.81-4.99(m, 1H, C;-H), 5.53(d, 1H, /=78 Hz, C,-H), 7.19-
7.40(m, 5H, phenyl).

(1S, 2R) 1-Dodecyl-3-(2-hydroxy-1-methyl-2-phenyl-ethyl)-
thiourea?| §4(8c) - (1R, 2S) 2-Amino-1-phenyl-1-propanol 4
(182 mg, 1.2mmol)¥} dodecylisothiocyanate(318 mg, 1.4 mmol)
< ARgate] ST

Yield : 18.6%; R;=0.33(ethylacetate : hexane=1: 3); [0)Z=
-28.50(, 0.5 in CH30H); IR(KBr) cm’; 1100, 1640, 2960,
3135, 3390; 1H-NMR(CDC13) 6 : 0.88(t, 3H, /=6.6 Hz, CH,),
1.05(d, 3H, /=69Hz C;-CHy), 1.20-L40(m, 18H, (CHy),),
1.38-1.49(m, 2H, NH—CHZ%), 3.22-3.40(m, 2H, NH-%),
4.99-501(m, 1H, C,-H), 5.69(d, 1H, /=7.5Hz, C,-H), 7.20-
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7.40(m, 5H, phenyl).

(1S, 2R) 1-(2-Hydroxy-1-methyl-2-phenyl-ethyl)-3-tetra-
decyl-thiourea®| #4(8d)- (IR, 2S) 2-Amino-1-phenyl-1-
propanol 4(182 mg, 1.2 mmol)¥} tetradecylisothiocyanate(358
mg, 1.4 mmol}& AR&-sto] 38T

Yield : 27.6%; R;=0.25(ethylacetate : hexane=1: 3); [a)2=
-28.50(c, 0.5 in CH,OH); IR(KBr) cm’’; 1140, 1620, 2960,
3140, 3400; 'H-NMR(CDCl,) & : 0.88(t, 3H, /=6.6 Hz, CHy),
1.05(d, 3H, j=6.9Hz C,-CHy), 1.19-1.40(m, 22H, (CH,),),
1.55-1.69(m, 2H, NH-CH,CH,), 3.21-3.40(m, 2H, NH-CH,),
4.96-5.02(m, 1H, C;-H), 5.62(d, 1H, J=7.5Hz, C,-H), 7.21-
7.40(m, 5H, phenyl).

(1S, 2R) 1-(4-Chloro-phenyl)-3-(2-hydroxy-1-methyl-2-
phenyl-ethyl)-thiourea®] &4 (8e)- (1R, 2S) 2-Amino-1-
phenyl-1-propanol 4(182 mg, 1.2mmol)¥} 4-chlorophenyliso-
thiocyanate(235 mg, 1.4 mmol)y= ARE-310] dH4d3H3 ).

Yield : 87.2%; R;=0.33(ethylacetate : hexane=1:3); [0]2'=
-19.40(, 0.5 in CH;0H); IR(KBr) cm™; 1090, 1560, 3160;
"H-NMR(CDCL) & : 1.03(d, 3H, J=6.9 Hz, C,-CHy), 5.04-
5.11(m, 1H, C--H), 6.04-6.16(m, 1H, C--H), 7.10-7.40(m, 9H,
phenyl).

(1R, 2S) 1-(2-Hydroxy-1-methyl-2-phenyl-ethyl)-3-octyl-
thiourea2| £44(9a) - (1S, 2R) 2-Amino-1-phenyl-1-propanol 5
(182 mg, 1.2 mmol)@} octylisothiocyanate(240 mg, 1.4 mmoly%
ARgsto] skt

Yield : 33.0%; R;=0.25(ethylacetate : hexane=1:2); [a]3’=
+10.60(, 0.5 in CH;0H); IR(KBr) cm™; 1140, 1590, 2920,
3140, 3445; 1H—NMR(CDC13) d : 0.88(t, 3H, J=6.6 Hz, CHy),
106(d, 3H, J=6.9Hz C,-CHj), 1.19-1.40(m, 10H, (CH,)),
149-1.69(m, 2H, NH-CH,CH,), 3.22-3.3%m, 2H, NH-CH,),
4.98-5.00(m, 1H, C;-H), 5.52(d, 1H, /=8.1Hz, C,-H), 7.21-
7.41(m, 5H, phenyl).

(1R, 2S) 1-Decyl-3-(2-hydroxy-1-methyl-2-phenyl-ethyl)-
thiourea®| & 4(9b) - (1S, 2R) 2-Amino-1-phenyl-1-propanol 5
(182 mg, 1.2mmol)¥} decylisothiocyanate(280 mg, 1.4 mmol)
= AREslo] sk

Yield : 59.0%; R;=0.33(ethylacetate : hexane=1: 4); [0]2’=
+10.60; 'H-NMR(CDCL) & : 0.88(t, 3H, /=6.6 Hz, CH,),
1.05(d, 3H, J=69Hz C;-CHy), 1.29-140(m, 14H, (CH,),),
1.50-1.69(m, 2H, NH-CH,CH,), 3.20-3.39(m, 2H, NH-CH,),
4.95-5.01(m, 1H, C;-H), 5.56(d, 1H, J=7.5Hz, C,-H), 7.19-
7.40(m, 5H, phenyl).

(1R, 2S) 1-Dodecyl-3-(2-hydroxy-1-methyl-2-phenyl-ethyl)-
thiourea®2| &4(9c)- (1S, 2R) 2-Amino-1-phenyl-1-propanol 5
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(182 mg, 1.2 mmol)¥} dodecylisothiocyanate(318 mg, 1.4 mmol)
& AHgslol IS

Yield : 21.5%; R,=0.33(ethylacetate : hexane=1:4); [0]3’=
+5.40(, 0.5 in CH;0H); IR(KBr) em’l; 1240, 1610, 2935,
3090, 3460; "H-NMR(CDCl,) & : 0.88(t, 3H, /=6.6 Hz, CHy),
1.04(d, 3H, J=6.9Hz C,-CH,), 1.190-1.40(m, 18H, (CH,)),
1.50-1.70(m, 2H, NH-CH,CH,), 3.29-3.40(m, 2H, NH-CH,),
4.94-5.04(m, 1H, C;-H), 5.66(d, 1H, J=75Hz, C,-H), 7.21-
7.40(m, 5H, phenyl).

(1R, 2S) 1-(2-Hydroxy-1-methyl-2-phenyl-ethyl)-3-tetra-
decyl-thiourea®] &(9d) - (1S, 2R) 2-Amino-1-phenyl-1-
propanol 5(182mg, 1.2 mmol)¥} tetraisothiocyanate(358 mg,
1.4 mmol)& AHg3}o] sl

Yield : 19.8%; R;=0.29(ethylacetate : hexane=1:3); [(x]12)0=
+720(, 0.5 in CH;OH); IR(KBr) cm?; 1210, 1620, 2950,
3110, 3446; *H-NMR(CDCl,) & : 0.88(t, 3H, /=6.6 Hz, CH,),
1.05(d, 3H, J=6.9Hz C,-CHy), 1.19-141(m, 22H, (CH,)y),
1.57-1.69(m, 2H, NH-CH,CH,), 3.22-3.39(m, 2H, NH-CH,),
4.93-5.01(m, 1H, C;-H), 5.60(d, 1H, /=9.0Hz, C,-H), 7.20-
7.40(m, 5H, phenyl).

(1R, 2S) 1-(4-Chloro-phenyl)-3-(2-hydroxy-1-methyl-2-
phenyl-ethyl)-thiourea2| £44(9e) — (1S, 2R) 2-Amino-1-phenyl-
1-propanol 5(182 mg, 1.2 mmol)¥} 4-chlorophenylisothiocyanate
(235 mg, 1.4 mmoly& ARE-31e] /38Tt

Yield : 70.2%; R;=0.33(ethylacetate : hexane=1: 3); [0]Z'=
+5890(, 0.5 in CH,OH); IR(KBr) cm™; 1100, 1540, 3120;
'"H-.NMR(CDCly) § : 1.02(d, 3H, J=6.6Hz C,-CHy), 5.02-
5.11(m, 1H, C;-H), 6.09-6.19(m, 1H, C,-H), 7.10-7.40(m, 9H,
phenyl).

(R) 1-(1-Hydroxymethyl-2-phenyl-ethyl)-3-octyl-thiourea
o| £M4(10a) — (R)-2-Amino-1-phenyl-3-propanol  6(182 mg,
1.2 mmol)# octylisothiocyanate(240 mg, 1.4 mmol)S AR5}
argstant.

Yield : 38.9%; R;=0.20(ethylacetate : hexane=1: 2); [ot]]%O:
+41.60(, 0.5 in CH;0H); IR(KBr) em’l; 1240, 1550, 2910,
3170, 3370; 'H-NMR(CDCl,) & : 0.88(t, 3H, J=6.6 Hz, CH,),
1.00-1.39(m, 10H, (CHy)s), 1.40-1.59(m, 2H, NH-CH,CH,),
2.86(dd, 1H, J;=8.1Hz, /,=7.8Hz, C,-H) 2.98(dd, 1H,
J1=63Hz, J,=63Hz, C,H) 3.19-3.39(m, 2H, NH-CH,),
3.58-3.81(m, 2H, CH,OH), 4.42-4.60(m, 1H, C,-H), 7.19-
7.39(m, 5H, phenyl).

(R) 1-Decyl-3-(1-hydroxymethyl-2-phenyl-ethyl)-thiourea
o &H4(10b) — (R)-2-Amino-1-phenyl-3-propanol  6(182 mg,
1.2 mmol)# decylisothiocyanate(280 mg, 1.4 mmol)yS AME-3k

st

Yield : 32.0%; R;=0.12(ethylacetate : hexane=1: 3); [oc][?;°=
-+48.20(, 0.5 in CH;0H); IR(KBr) cm’l; 1140, 1560, 2970,
3060, 3450; 'H-NMR(CDCly) & : 0.88(t, 3H, J=6.6 Hz, CH,),
1.09-1.37(m, 14H, (CH,);), 1.42-1.59(m, 2H, NH-CH,CH,),
287(dd, 1H, j,=78Hz, J,=7.8Hz, C,-H) 2.99%dd, 1H,
J1=63Hz, J,=63Hz, C,-H) 3.20-3.39(m, 2H, NH-CH,),
3.59-3.80(m, 2H, CH,OH), 4.42-4.62(m, 1H, C,-H), 7.19-
7.39(m, 5H, phenyl).

(R) 1-Dodecyl-3-(1-hydroxymethyl-2-phenyl-ethyl)-thiourea
2] &4 (10c) — (R)-2-Amino-1-phenyl-3-propanol 6(182 mg, 1.2
mmol)# dodecylisothiocyanate(318 mg, 1.4 mmol)S AME-5}]
st

Yield : 24.8%; R=0.29(ethylacetate : hexane=1:3); [a]f’=
+45.80(, 0.5 in CH,OH); IR(KBr) cm™; 1110, 1520, 2890,
3090, 3340; *H-NMR(CDCl,) & : 0.88(t, 3H, J=6.6 Hz, CHy,),
1.19-1.3%(m, 18H, (CH,)g), 1.40-1.59(m, 2H, NH-CH,CH,),
2.88(dd, 1H, /;=78Hz, J,=75Hz, C,-H) 3.00(dd, 1H,
J1=6.0Hz, J,=63Hz, C,-H) 3.12-3.37(m, 2H, NH-CH,),
3.59-3.80(m, 2H, CH,OH), 4.49-4.64(m, 1H, C;-H), 7.19-
'7.39(m, 5H, phenyl).

(R)  1-(1-Hydroxymethyl-2-phenyl-ethyl)-3-tefradecyl-
thiourea2| £I4(10d) — (R)-2-Amino-1-phenyl-3-prcpanol 6
(182 mg, 1.2mmol)¥} tetradecylisothiocyanate(358 mg, 1.4
mmoly& ARE3le} TSI

Yield : 20.8%; R;=0.13(ethylacetate : hexane=1: 3); [o]3’=
+43.00(c, 0.5 in CH30H); IR(KBr) cm’l; 1260, 1510, 2910,
3160, 3470; 'H-NMR(CDCl,) & : 0.88(t, 3H, J=6.6 Hz, CHy),
1.19-1.39(m, 22H, (CHyp)yy), 1.42-1.58(m, 2H, NH-CH,CH,),
2.89(dd, 1H, J,=7.8Hz, J,=81Hz, C,-H) 3.01{dd, 1H,
S1=63Hz, J,=63Hz, C,H) 3.19-3.29(m, 2H, NH-CH,),
3.59-3.80(m, 2H, CH,OH), 4.58-4.62(m, 1H, C1-H), 7.19-
7.39(m, 5H, phenyl).

(R)  1-(4-Chloro-phenyl)-3-(1-hydroxymethyl-2-phenyl-
ethyl)-thiourea2| &M (10e) — (R)-2-Amino-1-phenyl-&-propanol
5(182 mg, 1.2 mmol)3} 4-chlorophenylisothiocyanate(235 mg,
1.4 mmoly& ARg-ato] F/dsiSivt.

Yield : 98.1%; R;=0.33(ethylacetate : hexane=1: 3); [(x]l%():
+108.40(, 0.5 in CH;OH); IR(KBr) cml; 1120, 1550, 3120;
"H-NMR(CDCly) & : 2.89-3.00(m, 2H, C,-H), 3.59-3.82(m,
2H, CH,OH), 4.79-490(m, 1H, C,-H), 7.10-7.39(m, 9H,
pheny).

(S) 1-(1-Hydroxymethyl-2-phenyl-ethyl)-3-octyl-thiourea
o] 8tM(11a) - (S)-2-Amino-1-phenyl-3-propanol 7(182 mg, 1.2
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mmol)¥} octylisothiocyanate(240 mg, 1.4 mmol}S AFg-38lo] &+
935,

Yield : 25.0%; R;=0.33(ethylacetate : hexane=1 : 2); [o]2'=
-47.40(, 0.5 in CHyOH); IR(KBr) cm™; 1170, 1490, 2900,
3100, 3370; *H-NMR(CDCL,) & : 0.88(t, 3H, J=6.6 Hz, CHy),
119-1.39(m, 10H, (CH,);), 1.40-1.59(m, 2H, NH-CH,CH,),
2.89(dd, 1H, J;=81Hz, J,=75Hz, C,-H) 3.01(dd, 1H,
J1=63Hz, J,=63Hz, C;H) 3.19-331(m, 2H, NH-CH,),
3.59-3.80(m, 2H, CH,), 4.50-4.69(m, 1H, C,-H), 7.20-7.39(m,
5H, phenyl).

(S) 1-Decyl-3-(1-hydroxymethyl-2-phenyl-ethyl)-thiourea
9| &4J(11b) — (S)-2-Amino-1-phenyl-3-propanol 7(182 mg, 1.2
mmol)¥} decylisothiocyanate(280 mg, 1.4 mmoly2 AR&-3l0d
gk,

Yield : 58.8%; R;=0.14(ethylacetate : hexane=1: 3); [0]2=
-47.20(c, 0.5 in CH,OH); IR(KBr) cm™; 1120, 1560, 2910,
3160, 3460; 'H-NMR(CDCl,) & : 0.88(t, 3H, /=6.6 Hz, CHy),
1.19-1.39(m, 14H, (CHy)y), 1.40-1.59(m, 2H, NH-CH,CH,),
2.88(dd, 1H, J,=78Hz, J,=7.8Hz, C,-H) 2.99(dd, 1H,
J1=5.7Hz, J,=63Hz, C,H) 3.19-3.37(m, 2H, NH-CH,),
3.59-3.80(m, 2H, CH,OH), 4.49-4.65(m, 1H, C;-H), 7.19-
7.39(m, 5H, phenyl).

(S) 1-Dodecyl-3-(1-hydroxymethyl-2-phenyl-ethyl)-thiourea
2] &Hd(11¢) - (8)-2-Amino-1-phenyl-3-propanol 7(182 mg, 1.2
mmol)¥} dodecylisothiocyanate(318 mg, 1.4 mmolyS A}2-3}o]
Y,

Yield : 21.9%; R;=0.17(ethylacetate : hexane=1: 3); [0]2=
-39.00(c, 0.5 in CH,OH); IR(KBr) cm™; 1210, 1530, 2970,
3150, 3410; 'H-NMR(CDCly) & : 0.88(t, 3H, J=6.6 Hz, CH,),
1.19-1.39(m, 18H, (CH,)), 1.41-1.59(m, 2H, NH-CH,CH,),
2.88(dd, 1H, j;=78Hz, [,=75Hz, C,-H) 3.00(dd, 1H,
J1=63Hz, J,=63Hz, C,-H) 3.19-3.37(m, 2H, NH-CH,),
3.49-3.80(m, 2H, %OH), 4.49-4.69(m, 1H, C,-H), 7.19-
7.39(m, 5H, phenyl).

S) 1-(1-Hydroxymethyl-2-phenyl-ethyl)-3-tetradecyi-
thiourea®| &&(11d) - (S)-2-Amino-1-phenyl-3-propanol 7
(182 mg, 1.2mmol)T} tetradecylisothiocyanate(358 mg, 1.4
mmol)& AH8-ste] EAdaRlrt.

Yield : 23.7%; R=0.20(ethylacetate : hexane=1: 3); [a]2’=
-36.60(c, 0.5 in CHZ;OH); IR(KBr) cm’; 1200, 1500, 2910,
3170, 3370; 'H-NMR(CDCl;) & : 0.88(t, 3H, /=6.6 Hz, CH,),
119-1.39(m, 22H, (CH,);y), 141-159(m, 2H, NH-CH,CH,),
2.886dd, 1H, J,=7.8Hz, J,=81Hz, C,-H) 3.00(dd, 1H, J,=
6.3Hz, J,=6.6Hz, C,-H) 3.12-3.31(m, 2H, NH-%), 3.57-
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Table I- Cytotoxicity of thioureidlo MAPP derivatives in HL-60
cells

Compd. R, R, Ry Config.  ICy, (uM)
8a OH H CgHy; 1S5, 2R 12.59
8b OH H CioHa 1S, 2R 153
8c OH H CoHys 1S, 2R 1.05
8d OH H CiHyg 15, 2R 6.75
8e OH H CeH4-Cl 1S, 2R 12.94
9a OH H CgHy; 1R, 2§ 10.12
9b OH H (01N> P9 1R, 28 173
9¢ OH H CioHys 1R, 25 1.52
9d OH H CiHyy 1R, 2§ 3.96
9e OH H CeHy4-Cl 1R, 28 7.85

10a H OH CgHy, R 3.10
10b H OH CioHyy R 2.01
10c H OH CyoHos R 2.20
10d H OH CiHy R 2.88
10e H OH  CH,4-Cl R 9.04
11a H OH CgHy; S 5.02
11b H OH CioHyy S 1.78
11c H OH CoHys S 1.50
11d H CH CiaHyg S 3.74
1le H OH CH4-Cl S 6158
B13 2.99

3.80(m, 2H, CH,0H), 4.49-4.69(m, 1H, C1-H), 7.19-7.39(m,
5H, phenyb).

(s) 1-(4-Chloro-phenyl)-3-(1-hydroxymethyl-2-phenyl-
ethyl)-thiourea®] 34 (11e) - (S)-2-Amino-1-phenyl-3-propanol
7(182 mg, 1.2 mmol)¥} 4-chlorophenylisothiocyanate(235 mg,
L4 mmol)& AR&3I] 3Tt

Yield : 83.7%; R;=0.33(ethylacetate : hexane=1: 3); [0]Z=
-105.60(, 0.5 in CH,OH); IR(KBr) cm™; 1080, 1560, 3160;
1H-NMR(CDCI3) d : 2.89-3.04(m, 2H, C,-H) 3.59-3.89(m,
2H, CH,0H) 4.79-4.90(m, 1H, C;-H), 7.10-7.39(m, 9H,
phenyl).

MESMENE SHMTT assay)'?

T =S PBSOl 594 FEE 20w 7 welloll 3
7V3kaL, QM EHL-60 cells)$t 315150l AEH plated 37°C,
5% CO, 3ol 49 7+ vjeksitt, 2+ wellell 0.1 mge] MTTS
7t oAl 37°C, 5% CO, 3ltellA] 4x)7F vjeksit), plates 9
A EEste] AJR formazan 27-S 7R, HiR)= 30w
AERE @713 AT AdE formazan AL faske
DMSOE 150 W 713 &, 96 well-plate-g 3% A(ELISA



276 AP - Qe - 7

Compd. R; R, Config.
4 OH H 1R, 28
5 OH H 1S 2R
6 H OH 2R
7 H OH 2S

Scheme 1 — Synthesis of thioureido MAPP derivatives.

readen) £ 540 nmollA & FHEE ZH 3 c) 50% JAFE
(ICse Tzl thal] AEgo] 50%7F HEe she ok2o) 5
ol o] IC;, 3k W & AEE AlgITh

o]
A
=

R Nt

A% e AFE(aPHE BHas, 2RR) SHEE
(8a~8e)ollA] -19.40~-28.50, Z0](IR, 258! 3}3-E(9a~9e)
oA 5.40~58.86, Z&O|(R)Q! 13HE(10a~10e)ol| 4] 41.60~
108.40, B&H0|(SR! &3E(11a~11eplA -36.60~-105.60°] 1+
sttt 3132 (8a~9e)e] 'H-NMReIA C,-H7} 5.53~6.20 ppm,
C,-H7} 4.81~5.12 ppm, C,-CH;E= 0.99~1.06 ppmeilA] F<=ti
7} Uebd T, 352-(10a~11e)2] 'H-NMReIA 1C,-H7} 2.87~
3.05ppm, C;-H7} 4.43~4.91 ppm, CH,0H+ 3.59~3.90 ppm
ol E5=th7b vrelgth IRelM NHE 3340~3470 cm™, -OH
= 3060~3170 cm’, -C=S= 1020~1260 el <=t} 1
et AEAQ 338 IHNFEELS 20~40% FEE @
gAuk, WS 39HE-2 70% o) =it

S 31RE 200l disto] MTT assays ARE3te] ICs 7k

R;-NCS
—_—

Compd. R; R, Ry Config.
8a OH H CH,;; 1S, 2R
8h OH H C(CH, 1S, 2R
8 OH H CpHy 15, 2R
8@ OH H C(C,H, 1S, 2R
8¢ OH H C(gH,4-Ct 1S, 2R
9a OH H CH;;, 1R, 25
9 OH H C(CH, 1R 25
9c OH H CyHy 1R, 25
9d OH H C,Hy 1R, 28
9¢ OH H CgH,4Cl 1R, 2S

10a H OH CgHy, R
10b H OH C,Hy R
10c H OH C,Hy R
1o0d H OH CHy R
10e H OH CH,4Cl R
1la H OH CgHy, S
11b H OH CHy S
11c H OH C,Hy S
11d H OH CyHy S
1lle H OH CH,4Cl S

& &A% A3, A AU whi St 8MeA 1471 2
phenyl2 278 MEEA ady} S7lstcit oA 2436,
ghro] 71 10708} 1270”1 slghEo] 713 9 AlESA &
H= vehhglt 23l ER ANSE B13ET 98 A ZE
Aans veld RHES AUS A1 g4 47} Lol 12
7121 8b, 8c, 9b, 9¢, 10b, 10c, 11b, 11co}H, o]ZlA 714
955 ZA¥E Vel 33HE-2 8colx, IC a2 1.05 uMelH
B13xt} 3w =3t AEEA &3S JehIQlc ¥4, 7+ 3
3E2) stereoisomercl] Uit AESd adelli= & Aozt It
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