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REVISION OF 'H- AND *C-NMR ASSIGNMENTS OF LANOSTANOIDS
FROM GANODERMA LUCIDUM BY 2D-NMR STUDIES -

MUNEHISA ARISAWA,* AKIO FUJITA, TOSHIMITSU HAYASHI, MINEO SHIMIZU, NAOKATA MORITA,

Department of Medicinal Resources, Faculty of Pharmaceutical Sciences, Toyama Medical and
Pharmaceutical University, 2630 Sugitani, Toyama 930-01, Japan

TOHRU KIKUCHI,* SHIGETOSHI KADOTA, and YASUHIRO TEZUKA

Department of Natural Product Chemistry, Research Institute for Wakan-Yaku (Oriental Medicines),
Toyama Medical and Pharmaceutical University, 2630 Sugitani, Toyama 930-01, Japan

ABSTRACT.— 'H- and ">C-nmr assignments of lanostanoids from Ganoderma lucidum were
revised by 2D nmir, 'H-'H and 'H-"C shift correlation spectra, and distortionless enhancement
by polarization transfer (DEPT) techniques for '*C-nmr. The assignments of five lanostanoids,
ganodermenonol {1}, ganodermadiol {2}, ganodermatriol triacetate {3a], ganodermanondiol
{41, and the 3B-ol of 4 [6], were revised by the direct data, and those of ganodermanontriol {5}
were revised by analogy to the five lanostanoids. The 'H-nmr assignments for acetate derivatives
of 1, 2, 4, and 5 were also revised with the above data.

Many terpenoids have been isolated from a Chinese crude drug “Ganoderma (Lin
Zhi Cao)” (1-14). Recently, the Kikuchi group isolated several new lanostanoids, and
their structures were elucidated by the experiments of 2D nmr, 'H-'H and 'H-'3C
shift correlation, and DEPT techniques for 13C nmr (15-17). Previously, we also re-
ported several lanostanoids—ganodermenonol {1}, ganodermadiol {2}, ganoderma-
triol triacetate {3a}, ganodermanondiol {4}, and ganodermanontriol {$}—from the
fresh fruiting body of the fungus, Ganoderma lucidum (Fr.) Karst. (Polyporaceae)
(18,19). Although most of the assignments in the "H- and *C-nmr spectra of the pre-
vious papers compare favorably with those derived in the eatlier literatures (20-24), 4
number of revisions were found to be necessary by means of 2D nmr together with the
DEPT techniques for >C nmr,
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We carried out the reexaminations of the "H- and >C-nmr spectra of the reported
compounds 1, 2, 3a, 4, and 6 by means of 2D nmr together with the DEPT and insen-
sitive nuclei enhanced by polarization transfer INEPT) techniques. The revised assign-
ments of 'H- and *C-nmr were performed through measurements of '"H-"H and 'H-
13C shift correlation, DEPT, and selective INEPT techniques. For example, the IH.'H
shift correlated spectra of ganodermanondiol {4} allowed us to assign most of the H
signals (Table 1, Figure 1). It is clear that the original assignments for 7-H and 11-H
should be inverted by the correlation with the signals for 5-, 6-, and 12-H. The signals
due to the 28-Me and 18-Me were precisely assigned on the basis of the presence of re-
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FIGURE 1. Contour map of the 'H-'>C shift-correlated specerum of ganodermanondiol [4] in the upfield
region.



57

Nmr Assignments of Lanostanoids

Arisawaet al.

Jan-Feb 1988}

“p-auipuid up,

) 19°9y ®dyvyze My e ¢y ze (byoy-ze ®) L6791 ®)og- <1 ®d) ¢y e 0¢
(b)¢g 8z (b)oy ¢z ®yzy e (byog ¢z (byze- ¢z (b)o1°82 (b)£1°82C (b)gz ¢z (4
(b)(8¢2 (b)ot-¢z (byzy ¢ (b)og ¢z (TS & ®)9g ¢z (b 09 ¢z (b)ge ¢z 8¢
®)1r19z (b)g6° 0z (bygg-0z (bY9s 9z (b) 16792 M) y8 65 ®)¢9¢r (byz9-¢1 Vi
®)r1ge ®oy'89 06819 b6 ve (b)g1-¢¢ () €899 1169 1069 9
()98°2L ()61°¢L ) L0°YL )6y L ()9z°¢L )982l ()€€ el OYT N3 <
(P E66L (P Ve 9L (P01 6L (P)SL 08 (P)8S 6L (P €8 LEL PY66°9¢1 (P)98°971 iZ4
Mze 6z M 06°$T (1) ¢8°8C ®L€9C (M1L°8C M18°¥ M) L6V M0s ¥ 74
M9y pe Mg e Megee M19°¢¢ )Ly ee 8L C¢ )86°¢¢ M L8°¢¢ 2
(b)£0°61 ®yzsst ®v9-8l by ¢ 81 b 7981 ®) iyl (b vy 81 (b)6¢ 81 1z
PErLe (P)8$°9¢ (P) S 9¢ (P)65°9¢ (P €< 9¢ (P) LO'9E P z19¢ P 109§ 0z
)86 ¢z ®yyo-zz dvo-ze (by¢ozz bd)9o-¢z ®) 87z (by6L ze ®dyoyzz 61
(®)po-91 (b)¢9¢i (OTYNN| (DTS (HFVALS b)69¢1 ®dyrsgt (b)¢o¢1 8l
P Ly 1S (P)89°0¢ (P)96°0¢ (P)89°0¢ (P 605 (P €806 P ¥60¢ (P)98°0¢ L1
3)81°8¢ meLLe @ (8°LT M9l )¢8° LT M16°LT M6 LT M98 LT 91
@88 1¢ ooyi¢ X< A4 aOpr1g E)X< 1Y ™0s°1¢ mes1e Ovyie <l
)¥9°0¢ (5)89°0¢ (5)99°0¢ (5)8Z°0¢ ) 1¢°0¢ () Z£°0¢ () ¢£70¢ ) LZ°0S 14
(5)60°¥y (5)89°¢y ) L9°¢Y (5)89°¢y )L EY ) i8¢y ®)v8¢ey (5)89°¢y €1
™ L0°8¢ Myl e ML Le Myl L M6L Le M6 LE Me8Le ™oL Le Z1
P veotl (YARFANI Pz i [(SFSARI Pe€TLn (P)0S 911 (P)9Z°911 Py Ll i1
()18 L€ ()81°L€ G)L1°LE G)L1°LE ) L1°LE (5)z8°L€ (5)9¢° L€ ) L1°L€ 01
() Z$ 91 ©) LYyl ®) ey byl OF4 2441 O a241 ) y9° Syl (5)€6°Sh1 O) Ly vyl 6
5)€6°TH1 G)6L Tyl G)LLTYl G)LLZWl ) 18721 () £9°T¥1 (P69 2yl )18zl 8
(P)00°121 (P 687611 (P) L8611 (P)88611 P 166LI1 (P)10°021 (P sz 0zl (P86l L
Mysee ™Mz9¢€e M19°¢e M79¢c M L9€ 0622 me1¢e (O ¥4 N T4 9
(P SL6Y (P LZ°0S (P) 62705 (P)89°0¢ (P)OL 0S (P) LT 6V P)S1°6¥ ®)99°0¢ <
($)9¢€°6¢ OY4 2084 O Ly LY OT Ak 4 )0S Ly Sz Le OYTA:1 ey Ly 12
(P90°8L ()9L7912 ()00 212 ) €8°91¢ ()26912 (P)z808 (P)86°8L (5)$691¢ ¢
el 8z @8 ve O y8 e (X% : 3729 M L8°v¢ Meeye M8 Lt )z8ve Z
(1) ¢g9¢ @M 1y9¢ 3 ¢¢9¢ Moy 9¢ 1)€9°¢¢ Moy se M9L°¢e (1) 6¢°9¢ I
9 v S ey 14 eg (4 I
.OZ :OLuNU
punodwo)

“(wdd @ ‘DD 1) SIARBALS(] J12Y ], PUR UApIIN] PULIPOUY L) LI0] SPIOUEISOUET 10) swPWuIssy Nuu-7)  pasiady 7 19V ]



58 Journal of Natural Products {Vol.51,No. 1

spective long-range coupling to 15a- and 12a-H and the selective INEPT techniques.
The assignments of the 19-, 26-, 27-, 29-, and 30-Me signals were performed on the
INEPT and the reported shift values (20-24). The revised 'H-nmr assignments for
lanostanoids 1—6 are shown in Table 1. The 'H-"2C shift correlation spectra of 4 lead
readily to precise assignments of the '>C signals associated with the DEPT and INEPT
spectra. The assignments of quaternary carbon signals C-13 and C- 14 were accorded the
reported values reported by INEPT techniques (25,26). Revision in the assignments of
13C signals was also necessary; thus, the signals for C-1 and -20 and C-10 and -12
should be exchanged, respectively, by the indications of DEPT and INEPT spectra, and
the assignments for C-15, -16, -22, and -23 also should be revised. The revised 13C.
nmr assignments for lanostanoids 1—6 are also shown in Table 2.

EXPERIMENTAL

GENERAL EXPERIMENTAL PROCEDURES.— 'H- and '*C-nmr spectra were taken on a JEOL JNM-
GX 400 spectrometer with TMS as an internal standard, and chemical shifts are recorded in & values. 'H-
'H homonuclear shift correlated nmr spectra were measured by the use of a 'H-'H shift correlation se-
quence with a 45° mixing pulse and N-type peak selection. Data processing was carried out with the stan-
dard JEOL software. The sample concentration was 5-10 mg in 0.5 ml of the solvent, total acquisition
time about 12 h, and processing time about 20 min. "H-'?C heteronuclear shift correlated nmr spectra
were obtained with the usual pulse sequence, and data processing was performed with the standard JEOL
software. The sample concentration was 5-20 mg in 0.5 ml of the solvent. Acquisition of 16 transients for
each of the 256 FIDs required about 13 h and processing took about 1 h.
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