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Abstract: Eight compounds were obtained from the fermentation of the polar-derived fungus Geomyces sp. 3-1. The ex-
tract was isolated and purified by column chromatography on silica-gel , reversed phase chromatography, Sephadex LH-20
and HPLC. The structures of compounds were elucidated by physical and chemical properties and spectral analysis, and
comparison with the data of literatures. The eight compounds were identified as paulownin (1) , demethylincisterol A3
(2) ,ergosta-7,22-dienen-3 ,6-dione(3) , citreoanthrasteroid B(4) ,19-norergosta-5,7,9,22-tetraene-38-0l(5) , (22F) -
Sa,8a-epidioxyergosta-6,22-dien-38-0l(6) , (38,5a,68,22F) -6-methoxyergosta-7 ,22-diene-3 ,5-diol (7) and ergosta-
7,22-dien-38-0l(8) . Compounds 2-7 were firstly isolated from Geomycesspecies,and compound 2 was shown to have an-
tibacterial and cytotoxic activities.
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ters1525 A= 20 AH (0 1% (Y, Waters 996 % PDA #5
M#%, Waters 2\ 7] ;6538 UHD Accurate-Mass Q-TOF
LC/MS, A8 23 W) 5 Ul s Jie % 78 & AL, EYELA 2%
Al ZQZY-C R P 35 546, L MBS A PR |
IR OEER(RZEREE0.20 + 0.3 mm, &K
B8 + 2 um=80% ,TLC:1040 um) FIEEZ R
REIE (RERCHIRLRE :8 2 um=80% ) , M & VLA AEMiE
TERA R W) 0DS RO AHAE ISR Hrise}, YMC 23w
Sephadex LH-20 %EIKJEHrIEEl, GE /A H],

112 AR B fm M3 7 P 7 fm R AR

E R Geomyces sp. 3-1 H I K F XK E It
Jefit, 2 PDA BRIk S E o, TR IR .
AT PSR 7 A AR N 1 B 41 SGC-7901 FIA
4L SMMC-7721 1l H TR R} B i A=Y S
HMBEBFTEIIT . BFD S AR B DR A T8 —ZE B R
Y 500 TR R A E
113 3R A AwiX Al

PDB 15775, b at SR A W) HOR A BR5T4T:
ST, PDA B3Ry PDB 85 3 Lk AR 15 % Ak
I 2% P BRAR I 1S . BERR 2% vh RV WK (PBS) , Jb 5t
Solarbio BHE AR A FH . —HI A (DMSO) , [ ifF{#
SR A R A R, CCK-8, Aot AEMH A (L
) AR . DMEM B33 5L R RPMI1640 3577 5k
Jt5t Solarbio B AT FR A R, JHRAR 1 AIIG 4 1L
(FBS), Bl EFIO A RA R, Hetbaziulin
P 1 24 4R P Al 2 aan AT PR m DD e i B it
FIA BRA w4t
1.2 ZHHE
1.2.1  EaReg3nb Lk

FpF 35 5% PRI VR Geomyces sp. 3-1 T 22 {44
T3 75 mL PDB 5535235119 250 mL =/, 18
24 °C,160 rpm 4 TR H 7% 20 h,

KL BT L 10% 7 i, $ P T2
45 450 mL PDB }ER5L1 2 L #2)fH, 7F 24 °C,160 rpm
FF T IRGHEFR 9 do HRRE42 L,

1.2.2  BAiz el bl &

R ES O 5, /N2 200 3 UE A 2 B 22 AR
R o TR TR 53 I S AR R TR £ T 7 ML 3
WK, I R SR 40 Cosi Rk 48 Jr A LI 8 6.2
g, T IAER 2> T S BHRL20 A ik U, DR R A A KA
AR TR ORI 3 W AR 3.1 g,
XS U RS A R R AR ) TLC 2 A0 K5 &
PP B A 1 AR — 3, B0 OF R B A )

Geomyces sp. 3-1 #H$E47 9.3 g,
1.2.3 HHRERMZHe 0B

REROH ALY & Se i IEARRE AR JZ 0T, LA
Tk : R TG = 1000 1 5 i shAH , TLC 5 Ik
JiE R, #5213 4153 (Fr. a-Fr. Q) o Fr. m 20 7338
it ODS FEFEALZ T, F - 7KB B2 U i, TLC 4G 5k
JBE AR BRI B 50 mL Sy — IR B, AR 2 £
T O A I A Aoy, S 0% HEE-OK R O), 22
HPLC il & 45 21b 59 2(7. 4 mg) ; 4k 85% H -
JKERST, 48 HPLC il #5153 214654 3(11. 4 mg) il 4
(5.4 mg) ;5 95% W mE-/K ¥ 43, 4 HPLC il 545
S 5(2.3 mg) F16(2.8 mg) ;Fr.n 4/}l it
ODS ik AT 2 By, F 7K e B2 Bk i, TLC 4Gz 35t i
HEFE, VR B SO mL Sy — B B, MR AR w2 3
TG I & Ay, U 75% W BE-K &8 43, 4 HPLC
il &S B G 1(3 mg) s LR 95% HIEE- KRS,
22 HPLC 51521159 7(2 mg) F18(4.5 mg) .
1.2.4 Aeb-dhmiedE0inid

FERLER L mg AR5 VT 1 mL PBS 73
(% 10% DMSO) o1, ffi ji 1 mg/mL FY#E it i35 W o
SGC-7721 ¥53-7E8 10% RIS 4= 175 i) DMEM ¥ 3%
Ferp, SMMC-7901 ¥5 32 78 10% Jif 4 IfiL 35 i) RP-
MI1640 Frgefkrh, B e B rh 4 A % % (100 U/
L) R 2 (10 pg/mL) . i) CCK-8 B APHLEE
Y AR RE TS PR AT I AR VR M AR K AE
PR A Y A2 AR, BT Ak, 114, LA T x
10°/mL {9 241 B 2 B 422 7 96 FLAR R (i 24 )5 &4k
BN 100 pwl) , & F 5% CO,,37 CHFF N R 24
h 1] 96 LA T I A [F] ¥R BEAE i 10 L, T 5%
CO,,37 CHIFEHPHF 24 h 5, fIIA 10 ul CCK-8
WARZENEE 1 h, AR U I 450 nm AREOLE
BRI b KR 3 AN S AL, TR R LU
HEMR 22 (SD) oo 4% LA 28 259k i 4 % firh 97
0 A R A R

A B o= [ 3 PR B - 25 LR |/ 3 R
2R R K JE x 100%
1.2.5  BR A GHHEMNEIE EE

SR JH AR TA) ¥ s R 12 T 5 Ak 6 W X R i A
[ Escherichia coli (25922) |, #% 5. 2 ##F 7 [ Bacillus
subtilis (6633 ) | Fl 4> & {0 % % Bk & [ Staphylococcus
aureus (25923 ) ] WA HIAE . FF i 1T B0 e, &
B R VE R PHPEXT B]

o ot T 2 R R R T A R 200 e/ mL B4 A A
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PR R TRAIJEER 1 LS 11 fL25 %, (L
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Fig. 1 Chemical structure of compounds 1-8

WEW1 R 5T . H NMR
(CD,0D), 8,,:6.786.94 (6H, m),5.98 (2H, s),
5.96(2H,s) ,4.85(1H,d, J =5 Hz) ,4.82(1H,s),
4.51(1H,dd, J=8,9.5 Hz),4.04(1H,d,J=9.5
Hz),3.91(1H,J =9.5 Hz),3.83(1H,dd,J =6,9
Hz),3.02 ~3.06 (1H, m),1.58 (1H,s);"” C NMR
(CD,0D) , &.:147.5,148.0,148. 1 F1 148.3 (C-3,
3",4,4"),134.8(C-1),129.3(C-1"),120.3 (C-
6"),120(C-6),108.8(C-5"),108.4(C-5),107.6
(C-2"),107.1(C2),91.8(C-8'),87.7(C-7"),86
(C-7),75(C9'),71.8(C9),60.6(C-8), tryiE
BOE 15 SCHR AR E D A9 FEAR— B, B SE N paulown-
in,

WEW2 HJLfsA; H NMR(CD,0D) 3,
5.72(1H,d,J =1.5 Hz) ,5.35(1H,dd, J=7.5,15
Hz),5.26 (1H,dd, J =8.5,15.5 Hz),2.75(1H,
ddd,J =11.7,6.7,1.9 Hz),2.39 (1H, ddd, J =
14.1,4.2,2.5 Hz),2.22 ~2.09 (1H, m),2.09 ~

1.98(2H, m),1.98 ~1.91(2H, m),1.88 ~1.51
(9H,m),1.14(3H,d,J=6.6 Hz),1.02(3H,d,J =
6.8 Hz),0.94(6H,dd,J =8.5,6.7 Hz),0.71 (3H,
s);7C NMR(CD,0D),8.:171.1(C-1),170.7 ( C-
3),134.7(C-15),132.9(C-16) ,112.2(C-2),104.9
(C4),55.4(C-11),50.4(C-8),48.9(C-7),42.9
(C-17),40.1(C-13),35.3(C-6),35.1(C-5),33.1
(C-18),28.9(C-10),21.4(C9),21(C-14) ,20( C-
19),19.7(C-20),17.6(C-21) ,11.76(C-12) . Ik
TR SCHRAR B BB — B, B E N demeth-
ylincisterol A3,

wEW 3 HIEEIRE AR H NMR (CD;0D),
8,:5.25~5.08(1H,m),2.63 ~2.43(1H,m) ,2.42
~2.18(1H,m),2.13 ~1.95(2H,m),1.86 ~1.78
(1H,m),1.78 ~1.56(2H,m),1.51 ~1.27(2H,
m),1.05 ~0.97(2H,m) ,0.87(1H,d,J =6.8 Hz),
0.79(2H,dd,J =8.1,6.7 Hz),0.60 (1H,s);"C
NMR( CD,0D),8.:211(C-3),198.3(C-6),163.9
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(C-8),135.1(C-22),132.8(C-23),123(C-7) ,56.3
(C-17),55.9(C-14),54.8(C-5),49.9(C9) ,44.7
(C-13),43(C-24),40.4(C-20),38.8(C-12),38.5
(C-10),38.3(C-1),37.4(C2),37.2(C4),33.3
(C25),28(C-16),22.7(C-15),22.2(C-11),21.3
(C21),20.1(C26),19.8(C27),17.8(C-28),
12.9(C-19) ,12.8 (C-18) . 1t I 1% B 48 5 SC ik
AR — R, T s E R ergosta-7 ,22-diene-3 , 6-
dione,

wEw 4 SHIEEPIR A H NMR (CD;0D),
8,:6.65(1H,s),6.58 (1H,d,J =9.9 Hz),6.49
(IH,d,J =9.9 Hz),5.31 ~5.19(2H, m),4.17
(1H,s),3.06 (1H,dd,J =16.4,5.4 Hz),2.95 ~
2.76(2H,m) ,2.54(1H,dd,J =16.5,7.9 Hz),2.20
(3H,s),1.15(3H,d,J =6.6 Hz) ,0.94(3H,d,J =
6.9 Hz) ,0.85(3H,d,/J=6.4 Hz),0.83(3H,d,J =
6.4 Hz) ,0.59(3H,s);”C NMR(CD,0D) ,3,.:140.2
(C-12),137.4(C-8),135.4(C-22),134.3(C-6),
132.6(C23),132(C-10),131(C9),130.30(C-5),
123.7(C-11),123.2(C-7),68.2(C-3),51.9(C-
14),50.4(C-17),43.7(C-13) ,43(C-24) ,41.1(C-
20),36.7(C4),33.3(C-25),31.4(C-2),29.7(C-
15),28(C-1),22(C-16),21(C-21),20.1(C-27),
19.8(C-26),17.8(C-28),14.6 (C-19),11.7 (C-
18) o MU B 5 SCuk i A R — B, B
€N citreoanthrasteroid B,

WEHS NHEKA ;' H NMR(CD,0D) ,§,:
6.65(1H,s),5.27 ~5.16 (2H,m) ,4. 16 (1H,s)
3.07(1H,dd,J =16.4,5.5 Hz) ,2. 56 (1H,dd, J =
16.4,8.0 Hz),2.23 (1H,dd,J =12.8,7.1 Hz),
2.10(3H,s),2.01(1H,d,J=8.5 Hz) ,1.97 ~1.83
(2H,m),1.82 ~1.62(1H,m),1.55(7H,s) ,1.53 ~
1.33(3H, m),1.26 (3H,s),1.09 (3H,d,J =6.6
Hz),0.94 (3H,d,J =6.8 Hz),0.85(6H,dd, J =
6.8,5.8 Hz) ,0.59(3H,s) ;”C NMR(CD,0D),3,:
137.9(C-8),135.6(C-22),134.2(C-6),132.5(C-
10),132.1(C9),132.1(C-23),129.7(C-5),123.9
(C-7),68.2(C-3),55(C-17) ,51.9(C-14) ,42.9(C-
24),41.8(C-13),40.6(C-20),37.1(C-12),36.6
(C4),33.1(C-28),31.4(C-2),29.2(C-15) ,27.6
(C-16),25.8(C-11),24.2(C-1),21(C-27) ,20(C-
21),19.7(C-25),17.7(C-19),14.6 (C-26),11.4
(C-18) o MU IEHR 5 SCHkRIE " B9 A — B, %
W€ K 19-norergosta-5,7 ,9 ,22-tetraene-383-ol

Mﬁ%6 jﬂﬁé*ﬁj{;]HNMR(CD3OD),8H:
6.49(1H,d,J=8.5 Hz) ,6.22(1H,d,J =8.5 Hz),
5.25~5.09(2H, m),3.94 (1H, tt,J = 11.4,5.0
Hz),2.09(1H,ddd,J=13.8,5.1,2.0 Hz),2.06 ~
1.98(1H,m),1.93(2H,tdd,J=13.8,6.4,2.8 Hz) ,
1.88 ~1.80(3H, m),1.79 ~1.64(2H, m),1.63 ~
1.52(2H, m),1.52 ~1.43 (3H, m), 1.43 ~ 1.30
(2H,m),1.22(3H,dtt,J =13.0,8.8,3.9 Hz),0.99
(3H,d,J/=6.7 Hz),0.90(3H,d,J =6.8 Hz),0. 87
(3H,s),0.83(3H,s),0.81 (3H,d,J=1.4 Hz),
0.80(3H,d,J =2.3 Hz);”C NMR(CD,0D),§,:
135.3(C-22),135.2(C-6),132.4(C-23),130.8(C-
7),82.3(C-5),79.5(C-8),66.5(C-3),56.4(C-
17),51.8(C-14),51.3(C-9) ,44.7(C-13) ,42.9(C-
24),39.8(C-20),39.5(C-12) ,37.1(C4) ,37. 1 (C-
10),34.8(C-1),33.2(C-25),30.2(C-2),28.8(C-
16),23.5(C-11),21(C-21),20.8(C-15),20.1(C-
27),19.8(C-26),18.3(C-19),17.7(C-28) ,13(C-
18) . B IE SR 5 SCmkaian ' po A — 5k, dic s
FE N (22E) -5a,8a-epidioxyergosta-6 ,22-dien-38-ol ,

WEWT HEEHA; ' H NMR(CD,0D) ,3,:
5.29 ~5.10(2H, m) ,4.04 (1H,td, J =11.2,5.4
Hz) ,3.39(3H,s),3.17(1H,d,J =5.0 Hz),2.13
(1H,dd,J=13.1,11.4 Hz) ,2.08 ~1.97(2H, m) ,
1.86(1H,dt,J =13.2,6.9 Hz),1.75(1H,ddd, J =
13.3,4.7,2.1 Hz),1.55(4H,t,J =8.2 Hz),1.44
(2H,u,J =13.3,7.4 Hz),1.36 ~1.22(4H, m),
1.05~0.98(6H,m) ,0.91(3H,d,J =6.8 Hz),0.83
(6H,t,J =6.5 Hz),0.59 (3H,s) ;” C NMR
(CD,0D),8.:143.8(C-8),135.6(C-22),132.2(C-
23),115.1(C-7),82.6(C-6) ,77.4(C-5) ,68(C-3),
56.1(C-17),55.1(C-14),44(C-9) ,44 (C-13) ,43
(C-24),40.6(C-12),39.7(C-20) ,39.5(C4) ,37.4
(C-10),33.2(C-25),32.9(C-1),31(C-2),28.1(C-
16),23(C-11),22.3(C-15),21.3(C-21),21.3(C-
27),20.1(C-26),18.5(C-19),17.8(C-28),12.5
(C-18),58.5 (OCH,-6 ), It I 1% # 4l 5 SC ik 4
Y AR B, BOE E N(38,5a,68,22E ) 6-me-
thoxyergosta-7 ,22-diene-3 ,5-diol,

wEWS I EuikY)F; ' H NMR (CD,0D),
8,:5.17(2H,dt,J=15.3,7.8 Hz) ,2.32(1H,d,J =
17.0 Hz) ,2.01(2H,m),1.90 ~1.71 (2H, m) ,1.52
~1.34(2H,m),1.14 ~0.98(4H,m) ,0.91(2H,d,J
=6.8 Hz),0.89 ~0.77 (8H,m),0.55(2H,s);"C
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NMR ( CD,0OD ), &.:139.7 (C-8),135.8 (C-22),
132.1(C-23),117.6 (C-7),71.2(C-3),56.2 ( C-
17),55.3(C-14) ,49.6(C-9) ,43.5(C-24) ,43.5(C-
13),40.6(C-20) ,40.4(C-5),39.6(C-12),38.2(C-
4),37.3(C-1),34.4(C-10),33.3(C-25),32. 1 (C-
2),29.9(C-6),28.3(C-16),23.1(C-15),21.7(C-
11),21.3(C-21),20.1(C27),19.8(C-26),17.8
(C28),13.2(C-19),12.3(C-18) . MIeitsdE 5
SCHRAR T8 A Fe AR — B, B E R ergosta-T , 22-
dien-38-ol,
2.2 HESEHER

K] CCK-8 223 5E A& Wkt 2 i i g8 4 il 1)
A KAMRIVERT, 2R sk &9 2 XF SMMC-7721 4
JRLBRFT SGC-7901 4t gtk HL A7 505 4 i 5 175 14, 1C,
G090 114 11394 pg/mL, SRR PR Hh A9 7k
BA3 A R A A ) e A K e
2.3 mEEEER

TE AR BN G Y 2 I B BT
P, HAUR WA B AR 25 AT 1 0 45 0 (0,7 4 3K A
Iy ICSOQ%IJ%[ 25 pg/mL .25 wg/mL #112.5 pg/mL,
AEZERT L = FHE R R 1C50°4 0. 39 pg/mL,

3 i

AP GE A L EL B Geomyces sp. 3-1 Hr 4y
BIAFE 8 ARG Y, A M 28 R IR N
B IR AR LRI, B2 ~T ¥
IR HL 22 BT, ( Geomyces ) LB T 4 8545 8], Hop
SRR 2 WA B IR A TR B RS R Y
JRIZ AR A, FLEE 4 TP B T B AN AR IR 1Y
A FRAK 19 (A9 O SOl B AL A 2 3k
(5SS U BE A I IR 11 R B0 13 AL 0 45 R sk
S I NI At = AR S — PP L sl DNA %
A Tl R S R AR R, IC, (RS I AE 7.5 & 12
wM ™ ABIEE HRGE TR xR 4k SMMC-7721
F1 SGC-7901 g v &5 im B 100 1l 375 14 LA B 65 3 i 7 T
TP AL Ab A 1 n s i % R B R 4 T B R T
VERT, A4 30% K dsrie B L4k s e 5 BoA
PTP1B i 36 M, H 1C, 4 8.9 £0.3 pM™' ) 1)
WIS R B R TR R 1 — 2B T R R AR T
AR

S 30k
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