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Hydrogenation Products of 6a(H)Santonin II
Akio KARUBE, Megumi ITO and Masao MARUYAMA
(1997411 H27 H523)

Hydrogenation of 6a(H)santonin [2] over Pd-C in alkaline solution afforded a new
tetrahydrosantonin (THS) [4] with a cis-decalin skeleton, which was epimerized by HCIO, to
afford [5]. Reduction of [4] and [5] with NaBH, afford two new hexahydrosantonins (HHS)

[6] and [7], and HHSs [8] and [9], respectively.
Stereochemistry of THSs and HHSs were fully studied.
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LG 2R GE 3R R




= il
6a (H)#> | = otk 11

Table 1 Tortion angles (deg) with standarde DEPT, C-H COSY, H-H COSY #Hn iz k",
diviation in pararentheses Table 3, 4icRT LIS, ZFL7v ek
[4] (5] KO THENERBTE,
C1-C2-C3-C4 42.0(7) 51.5(6) s HHS Bz 2w 'H-NMR 2<7 } 11
C2-C3-C4-C5 -36.2(7) -55.9(5) % o
v o TNOE #2~7 b VEBET 5 L, (6128103

-H &6-H ol © NOE i anrs, Led->7T,

Rz, CDRARZ FAT[5]IR7T7 2Dy b 3-Hiz6-H tREIL a &4 E%N,3-E Foxink

VMR ERTDS, (4] T D afiichzb4p- BREASLLD, LIthH-T, TNLNDIMIE"

AFnFEicE V=24t 2Day P > HRERT. —TH5[7]L[9]D3-E Fuxi nkidaid

i3, [6]1¢[8]M3-Ha > 7+ N T 5 &

2.2 [68], [71], [8]6&UTI]0ER LIBE Fig. 4 iR T L5 Ic[ 81Dy 7 BB M THs

[4]1% %% /—nv NaBH, TRIGL, 8% AERVRESTX 2 MG L EL5Y, [6]D
AN 7774 —ToMEL T, 28H

o #H HHS[6] (mpl57~159°C) &[7] T
(mp147~149°C) 2% 3 | 4 DERELTHE LN,
(6]BEUL7T]IRCrO;ibTE bIc[4]icd & (6] h A
N, TEFMETENEFLAIET HE/ TEI—}
[6a)# & ¥[7al & 52 72, - J
[5]#E#ic NaBH, T&L, S&kHt ") # A
ynsaeb 7774 —TH8L T, HHHS[8]
(mp178°C) +[9] (mp186~188°C) »*#11 : 4 [8l J{ J.L
R TELNn, [8]8 L [9]i3 CrOs BikT
Eyic[5licbEN, TFMETE/TRI—F
[8al# & tr[9a] £ 5-2 72, _}k (9] k
[6]~[9]nIR A~ 7 } N i33550~3450 cm™ AR i T | (TR
ok FoXx o LEQWRIY, 1740~1770 cm™ y-7 3 4 3 ppm
7 bR HH B, '"H-NMR & B*C-NMR =2~ Fig. 4 'H-NMR signals of HHSs in ¢ = 2.8~5.6
MDD TFNE, THh e 7T 7 NOE, ppm region
Table 2 Physical propertys of reduction products from 6« (H)santonin
Compds Figure  Solvent” mp (C) [alp IR (cm™’
v OH v CO
[4] prisms  ethanol 159-161 -87 1768 1692
[5] needles ethanol 142-143% -54% 1775 1770
[6] prisms AcOEt-h 157-159 -29 3520 1764
[71 needles AcOEt-h  147-149 -13 3500 1740
[8] prisms  AcOEt-h 178 -43 3500 1745
(9]  prisms  AcOEt-h  186-188%  -68° 3500 1745
[6a] needles AcOEt-h 155-156 -8 1765 1730
[7a] prisms  AcOEt-h 110-112 +24 1758 1735
[8a] prisms  AcOEt-h 84-86 -33 1765 1735
[9a] prisms AcQEt-h 132-133 -113 1760 1730

a) Solvent for recrystallization. AcOEt-h : ethylacetate-n-hexane
b) Ref.2) gives 134-135 C, -41
c) Ref.2) gives 176-178C, -73
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Table 3 Protone-chemical shifts of reduction products from 6« (H)santonin

Compds Methyl protones

Methylene and methine protones

(4]

[5]

(6]

(7]

(8]

(9]

[6a]

[7a]

[8a]

(9a]

1.09(s, 10Me)

1.23(d, J=6.8Hz, 4Me)
1.26(d, J=6.8Hz, 11Me)
1.37(s, 10Me)

1.13(d, J=7.3Hz, 4Me)
1.20(d, J=6,8Hz, 11Me)

1.05(s, 10Me)

1.12(d, J=6.4Hz, 4Me)
1.26(d, J=7.8Hz, 11Me)
1.01(s, 10Me)

1.10(d, J=6.3Hz, 4Me)
1.28(d, J=7.3Hz, 11Me)
1.10(s, 10Me)

1.14(d, J=6.8Hz, 4Me)
1.19(d, J=6.8Hz, 11Me)

1.02(s, 10Me)
1.17(d, J=6.8Hz, 11Me)
1.18(d, J=7.3Hz, 4Me)

1.07(s, 10Me)

1.05(d, J=6.4Hz, 4Me)
1.26(d, J=7.3Hz, 11Me)
2.08(s, Ac)

1.03(s, 10Me)

1.04(d, J=5.9Hz, 4Me)
1.28(d, J=7.8Hz, 11Me)
2.06(s, Ac)

1.11(s, 10Me)

1.02(d, J=6.8Hz, 4Me)
1.20(d, J=6.8Hz, 11Me)
2.09(s, Ac)

1.05(s, 10Me)

1.07(d, J=7.3Hz, 4Me)
1.97(d, J=6.8Hz, 11Me)
2.09(s, Ac)

1.38-1.44(m, 9H) 1.56-1.68(m 1H, SH, 8H, 9H) 1.87-2.00(m, 1H, 8H)
2.25(quint, J=6.8Hz, 7H) 2.37-2.53(m, 2H, 2H, 4H, 11H) 4.48(t, J=
7.1Hz, 6H)

1.40-1.48(m, 1H, 9H) 1.56-1.68(m, 1H, 8H) 1.75-1.79(m, 5H) 1.84-
1.94(m, 8H) 2.05(t, d, J=13.9, 5.0Hz, 9H) 2.26-2.32(m, 7H) 2.37(d,
d, d, J=14.2, 4.9, 2.0Hz, 2H) 2.43-2.51(m, 11H) 2.60(t, d, J=14.2,
6.8Hz, 2H) 3.04-3.10 (m, 4H) 4.18 (d, d, J=10.0, 7.5Hz, 6H)
1.05-1.09(m, 9H) 1.20-1.27(br, 1H) 1.47-1.59(m, 8H) 1.60-1.84(m,
1H, 2H, 2H, 4H, S5H, 8H, 9H) 1.99-2.56(m, 7H) 2.36-2.43 (m, 11H)
3.83-3.87 (br.s, 3H) 4.56 (t, J=4.4Hz, 6H)

0.97-1.05(m, 9H) 1.34-1.59 (m, 1H, TH, 4H, 5H, 8H, 9H) 1.69-
1.81(m, 2H, 2H, 8H) 1.99(quint, J=5.6Hz, 7H) 2.38(q, J=7.5Hz, 11H)
3.22-3.29 (m, 3H) 4.80 (d, d, J=4.4, 2.4Hz, 6H)

1.08(d, J=11.2Hz, 1H) 1.30(br.d, J=13.7Hz, 9H) 1.40(br.d, J=10.6Hz,
S5H) 1.49(t, d, J=14.2, 4.4Hz, 9H) 1.58-1.73(m, 1H, 2H, 8H) 1.82-
1.94 (m, 2H, 8H) 1.99-2.05 (m, 4H) 2.30(quint, J=6.4Hz, 7H) 2.51
(hixt, J=6.8Hz, 11H) 3.53(t, d, J=10.7, 4.4Hz, 3H) 4.57(d, d, J=9.8,
7.8Hz, 6H)

0.83-0.86(m, 1H) 1.24(br.d, d, J=9.5, 4.2Hz, 5H) 1.30(d, t, J=14.2,
3.7Hz, 9H) 1.47(t, d, J=14.2, 3.9Hz, 9H) 1.58(br.d, J=14.7, 8H) 1.77-
1.95(m, 1H, 2H, 2H, 8H) 2.01-2.04(m, 4H) 2.20-2.28(m, 7H) 2.5(hixt,
J=6.8Hz, 11H) 3.88 (d, J=2.4Hz, 3H) 5.40 (d, d, J=9.8, 7.8Hz, 6H)
1.04-1.10 (m, 9H) 1.24-1.29 (m, TH) 1.45-1.59 (m, 1H, 8H) 1.62-
1.79 (m, 2H, 2H, 8H, 9H) 1.80-1.86 (m, 4H, SH) 1.99-2.05 (m, 7H)
2.40(t, d, J=7.5, 2.9Hz, 11H) 4.67(d, d, J=4.9, 3.4Hz, 6H) 4.97(quint,
J=2.4Hz, 3H)

1.0-1.1 (m, 9H) 1.42-1.58 (m, 1H, 1H, 2H, 8H) 1.6-1.7 (m, 4H, 5H)
1.72-1.84(m, 2H, 8H, 9H) 2.00-2.08(m, 7H) 2.40(d, d, J=5.9, 1.5Hz,
11H) 4.48-4.54 (m, 3H) 4.76 (t, J=2.4Hz, 6H)

1.07-1.11(m, 1H) 1.31(d, d, d, J=10.3, 4.2, 2.9Hz, 9H) 1.41-1.54 (m,
5H, 9H) 1.59-1.64(m, 2H, 8H) 1.72(quint, d, J=10.0, 3.7Hz, 1H) 1.82-
1.93(m, 8H) 1.94-1.97(m, 2H) 2.21-2.35(m, 4H, 7H) 2.50(hixt, J=6.7
Hz, 11H) 4.64(d, d, J=13.7, 7.8Hz, 6H) 4.75(t,d, J=11.2, 4.9Hz, 3H)
0.90 (br.d, J=13.2Hz, 1H) 1.28-1.36(m, 5H, 9H) 1.51(t, d, J=9.8Hz,
4. 4Hz, 9H) 1.62(br.d, J=14.7Hz, 8H) 1.70-1.98(m, 1H, 2H, 2H, 8H)
2.17-2.25(m, 4H) 2.33(quint, J=6.2Hz, 7H) 2.53(hixt, J=6.8Hz, 11H)
5.04 (d, J=2.9Hz, 3H) 5.12(d, d, J=9.8, 7.8Hz, 6H)
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Table 4 Carbon-chemical shifts of reduction products from 6« (H)santonin

Compds C-1 c-2 c-3 c4 C5 C6 C-7 C-8 C-9 C-10 C-11 C-12 4-Me 10-Me 11-Me
[4] 35.6 34.1 213.1 40.6 50.4 80.7 399 21.8 323 32.8 11.5 179.2 16.8 27.8 13.8
[5] 33.1 37.9 212.2 35.6 52.7 78.0 42.6 19.4 31.7 349 439 178.7 (13.3)¥279 (13.6)
[6] 338 27.7 71.0 33.5 442 79.7 39.3 228 30.1 31.9 424 1800 17.4 29.0 14.0
(71 38.1 295 75.5 369 47.0 79.6 38.7 23.5 29.6 31.7 439 1800 17.2 284 14.
[8] 296 309 71.8 36.7 495 77.1 428 19.1 33.8 346 354 1793 16.7 279 13.2
9] 25.1 293 71.3 33.2 480 79.5 428 19.2 346 344 354 1800 176 27.7 133
[6a] 344 248 73.8 32.0 446 79.2 39.0 229 298 31.8 427 1798 173 289 14.0
[(7a] 37.3 25.7 77,5 33.8 470 79.2 389 234 29.8 31.6 435 1797 173 284 141
[Ba] 29.3 273 744 340 496 76.9 428 19.2 33.8 34.4 355 1791 165 279 133
[9a] 25.5 26.4 73.4 323 47.8 78.8 429 19.1 345 343 353 1796 173 276 133

a) ambiguous assignment
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