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Constituents of Mushrooms. XXIII. Conformational Analysis and
Absolute Structure of Lactarorufin B, a Sesquiterpenoid
Isolated from the Fruiting Bodies of Russula delica
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The conformation of lactarorufin B (1), a sesquiterpenoid isolated from the fruiting
bodies of Russula delica, have been investigated by NMR method. Analyses of the 'H-NMR
spectra in CD;0D at low temperatures indicate that 1 exists as a mixture of two stable

conformations on the seven-membered ring in a 87 : 13 ratio which are found to be chair

form and twist-boat form, respectively. The absolute stereochemistry of 1 was determined

by circular dichroism (CD) spectrum.
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FICEE LI, X=% 7 # (Russulaceae) 2
&3 AHEFHBETH S > TN Russula delica
Fr. DALZBTIZDOWTIRELZITV, L AFT
VR 4 KD lactarorufin B (1) % HiEE, [FE
L7z, 2 ZOKE, 1H5CDCLICIZEAEEMR L%
WwZehb, CD,0DH, ZEimT!BC-NMR AR
MUVERHIE LZZEZ A, AR 12MI)FE S
NBRED Y 7T VORIV EBE SNz, Z
i, UARERESLEN 7L X 707 BER
(BER) (ZHISE$ % FLHE RYEARM OAH BRI &
550 EHEESNIZOT, AE, RETZENMR
T HWTILEY 1 OILARBCE 22 W THRES 247
27z, T2, 1DOMMEEESRET H I EANT
ElDOTHETHET 5.

L& 1 D BC-NMR A2 kL% CD,0D H,
20 CCHIET S LAl (6,35.1) RU126L (8,
30.0) XEDL YT FUDMMD Y 7 F IR
TILE L L TEE S5 (Fig. 3). T OLME{L
L7cy 7P NViEss CTHET AL v — T4
12243 % (Fig. 3). %72, nuclear Overhauser
effect correlation spectroscopy (NOESY) Z X%

F V% CD,ODH, 20 CTHIET % & lafidik
F L 4o OKE, 8MDKEIR 126D X F
WE, 1IN DKFE L 126D 2 F )V E, 8ALDIK
FL 120 A F L E DRICNOE #3805 h
% (Fig.2). Zh&b, {La®113CD,0DHTT
BRIFVTE (1a) A CRAE (1b) %
ELMERBEROTERENE LTHEETH T
EHARBEND 3D F2T, HADRE (20T
~—807TC) 128175 H-NMR A7 bLOHIE
iTo7: (Fig. 4). ZOfHE, —80TCTII2H
DOFFERMARIZED L V7 FVH8T - 13D IR
THZEIN, KADY T FVEEL ) EE%
BoJE E AR IE, —80C T?long-range 'H-'H
shift correlation spectroscopy (*H-'H COSY) A .
Nﬁbwuﬁwfumﬁbmitwﬁ@mi
EDORBIIARETIUNA Yy ) v IHREDOLENL
ZEDPLWETIREE (1a) %, 72, BEER
FCHE R RIZ 4B L DIKRFE L 13 DIKFE & DTH
WCARETIYNA TV IHRRDLDLENE I &Hh
bR UNAEELEE (1b) % & A Z EASHIHE L 72,
KETINH Y Y 7, “EREAETHRAT
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TIONMICHEETA_ZODC—HEE L ZER
BOFHEDRTHONENEFNI ITEDIWN
ERICBBINLERBY Y T Y ITHY,D
COBBERVAIEIZL ) EALADKEBRDL
HREEZRETHIENTES.9 —7, REW
ZEH-NMR A X2 M VOBEIEN S T O BLER
BREOEWHACEHZ AL ¥ —%£44.8 kd/mol
(Te=—40T) LRABEL o7z, hib, 1L&W
113 CD,0DHIZBWTTEBEFVTRIELICA
ChER & AREEEFOFHREWE LT
FETAZEPHALNER o/ F2, 26D
BEDONART A V¥ — % 5T HEEE (MM2)7
IZX kbl s, wIE (36.3 kcal/mol)
AR UNAHE (38.4 kcal/mol) & © D EELRE
JETH DT ENHEPO LN (Fig. 2).

RIZ, FALEW OIS EEDRRETH > 72

1R=0H
2R=H
Fig. 1

- i L7z,

DT, FOWET#IT o7, {LEW1 Dcircular
dichroism (CD) A7 P IIZBWTIE240.6
nm (Ae +2.03) IZIED Ty b XE, 2192 nm
(Ae—1.67) [ZEDIY M YEIEFBEDLND
(Fig. 5). Z#UE, 7V NMLOKEEFED S FEE
WCHR L THY, lactarorufin A (2) [Ae +1.8
(241 nm), Ae—3.4 (218 nm)]® LFEKTH 5
ZEn, ILEY DM EE % Fig. 1ISRT &
I ITHPE L7z,

= B 0

UV A7 b Vid Beckman DU-64 2 % Fv T
WE L7z, CDA~XZ FIVIZB ARG I-700 F %
AWTHlE L7z, 'H- KU BC-NMR AR b v
(T HAE T INM-LA 600 % % L, CD,0D D
WY 7 F IV (6,3.81;0.49.0) ZFEHEIZL T
ft%> 7 bid o (ppm) TRL,
AT (J) dHzTERL: (BEEE: s = singlet,
d = doublet, dd = double doublet, ddd = double
double doublet, m = multiplet, br = broad).

Lactarorufin B (1)2 UV A,..(MeOH)nm
(loge) : 217 (4.0). CD (¢ = 7.8 X 1075 M, MeOH)
Ae (nm):+2.03 (240.6), —1.67 (219.2). 'H-
NMR (600 MHz, CD,0D, 20°C) ¢:1.11 (3H, s, H,-
15), 1.23 (3H, s, H,-12), 1.36 (1H;dd,J = 13.2,
12.8 Hz, H-1a), 151 (1H, dd, J = 13.2, 6.2 Hz,
H-10a), 1.69 (1H, dd, J = 13.2, 7.0 Hz, H-1083),

1a chair form
36.3 kcal/mol

-« ---3» NOE

1b twist-boat form
38.4 kcal/mol

Fig. 2. Conformations and Steric Energies for 1a and 1b Calcurated by MM2
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Fig. 3. '3C-NMR Spectra of 1 at Different Temperatures (CD,0D, 150 MHz)

1.86 (1H, dd, J = 13.2, 7.3 Hz, H-15), 2.42 (1H,

ddd, J = 12.8, 7.3, 5.5 Hz, H-2), 248 (1H,d,J ="

16.9 Hz, H-48), 2.563 (1H, m, H-9), 2.61 (1H,
dd,J = 16.9, 1.1 Hz, H-4@), 3.32 (1H,d,J = 10.6

Hz, H-14a), 3.34 (1H, d, J = 10.6 Hz, H-14b),
4.47 (1H, d,J = 8.8 Hz, H-8), 4.79-(1H, ddd, J =
18.0,1.5,1.1 Hz, H-13a), 4.90 (1H,brd,J = 18.0
Hz, H-13b). 'H-NMR (600 MHz, CD,0D, —80C)
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Fig. 4. '"H-NMR Spectra of 1 at Different Temperatures (CD,0D, 600 MHz)
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Fig. 5. CD Spectrum of 1 in MeOH

1a §:1.14 (3H, s, Hyi-15), 1.27 (3H, s, H;-12),
1.46 (1H, brm, H-10e), 1.50 (1H, br m, H-1q),

1.74 (1H, br m, H-108), 1.78 (1H, brm, H-18),

2.21 (1H, brm, H-2), 2.33 (1H, br m, H-9), 2.45
(1H, d,J = 15.4 Hz, H-4p), 2.63 (1H,d,J = 154

Hz, H-4a), 3.26 (1H, J = 11.0 Hz, H-14a), 3.29

(1H,d, J = 11.0 Hz, H-14b), 4.73 (1H, brd, J =
6.2 Hz, H-8), 4.87 (1H, d, J = 18.3 Hz, H-13a),
4.92 (1H, d, J = 18.3 Hz, H-13b). 1b §: 1.10
(3H, s, H-15), 1.14 (3H, s, H;-12), 1.46 (1H,
br m, H-10a), 1.50 (1H, br m, H-1e), 1.78 (1H,
br m, H-13), 1.88 (1H, br m, H-103), 2.21 (1H,
brm, H-2), 2.45 (1H, br m, H-9), 2.49 (1H, br
m, H-4p), 2,54 (1H, d,J = 16.5 Hz,-H-4a), 3.26
(1H, J = 11.0 Hz, H-14a), 329 (1H,d,J = 11.0
Hz, H-14b), 4.42 (1H, br d, J = 9.2 Hz, H-8),
487 (1H,d, J = 18.3 Hz, H-13a), 492 (1H,d,J

= 18.3 Hz, H-13b). 3C-NMR (150 MHz, CD,OD,

20C) 6:26.3 (C-15), 30.0 (C-12), 35.1 (C-4),
39.2 (C-1), 40.4 (C-10), 42.4 (C-11), 46.2
(C-9), 53.4 (C-2), 69.0 (C-8), 70.5 (C-14),
72.2 (C-13), 73.2 (C-13), 123.8 (C-7), 166.2
(C-6), 1775 (C-B).
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