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BE B KT B8R A A E Fusarium sp. TP — G1 89 R AR =W T EMFTARED EHBAFORABRERR W . Fik KA
&% EAATH ARSI B B G W A A Fusarium sp. TP — G189 KR L B iR ALIR Hp #4740 B 44 5 38 33 i 3% (MS) Bz A 3 & (NMR ) 9% 3%
e LM, I LRI, A IE R ITRALS 5 EER S BHRF e ML, a3 AL A S (1),(22E,24R) -
ergosta — 6,22 — dien — 38,5a,8a — triol (2) ,tert — butyl (1 — hydroxy — 3 — phenylpropan — 2 — yl)carbamate (3), (1 — hydroxy — 3 — phenyl-
propan — 2 — yl)carbamic acid (4) ,N = (1 — hydroxy — 3 — phenylpropan — 2 — yl)benzamide (5),N — (1 - hydroxy — 3 — phenylpropan — 2 —
yl) = 2 = phenylacetamide (6) &5 M Z & # N A L HE Fusarium sp. TP - Gl P4 B HKF 6 MRAXRBM =4, Lo 3 2446
# 6 AR RAREE R R IR M AN TR RAS AR, TR A R R TARBGE KR L SRR RS,
KR : A RS KRR R B R R R AR
i E 4325 : R932;R284.1 XHRAR SRS : A XEHS 1006 — 4931(2022)05 - 0046 — 04
Secondary Metabolites of Dendrobii Officinalis Caulis Endophytic Fungus Fusarium sp. TP - G1
SONG Xiaoxian' ,XU Jin' ,LUO Minghe',ZHANG Ying'~
(1. Chongging Academy of Chinese Materia Medica ,Chongging.China 400065; 2. Chongqing Center for Disease Control and Prevention.,Chongging .
China  400042)

Abstract: Objective To investigate the amino alcohols natural products with novel structure or unique biological activity in the
secondary metabolites of Dendrobii Officinalis Caulis endophytic fungus Fusarium sp. TP — G1. Methods The compounds were
isolated and purified from the crude extracts of rice fermentation broth of Dendrobii Officinalis Caulis endophytic Fungus Fusarium sp.
TP = G1 by the chromatography method, and they were identified by mass spectrum (MS) and nuclear magnetic resonance (NMR)
data analysis combined with literature data, and the structure of the compounds was determined. Results Six compounds were
isolated and obtained, which were ergosterol (1), (22E,24R) — ergosta — 6,22 — dien — 38, 5a, 8a — triol (2),tert — butyl (1 -
hydroxy — 3 — phenylpropan — 2 — yl) carbamate (3), (1 — hydroxy — 3 — phenylpropan — 2 = yl) carbamic acid (4),N - (1 — hydroxy — 3 —
phenylpropan — 2 — yl) benzamide (5),N — (1 — hydroxy — 3 = phenylpropan — 2 — yl) = 2 — phenylacetamide (6). Conclusion Six
secondary metabolites were isolated from the Dendrobii Officinalis Caulis endophytic fungus Fusarium sp. TP — G1, of which
compounds 3 — 6 are new amino alcohols natural products. Microorganisms are new donors of amino alcohols, and more amino

alcohols can be obtained through microbial genetic engineering.
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K #%) s YMC - pack ODS — A B {A3%4+ (250 mm X 10 mm, -t P o = S,
5 wm) s HS — GF,q BERCHE MR (U0 4 V1A R TF 2% A 1R L0 T LD T U e
A HoS HO~ G 2
R« 2 38 0, 5 BB R 4 DR 25 ’ T~
7)) s LA 3 4 5374 Y ¢ VA B
1.2 EBRRIE ~ My ~7 ° J¥
TN A BT Fusarium sp. TP = G152 M2 HIAHY) . S ~ 6

B Ay ok e el
1.3 EHE

I g S A R RIS (PDA) 85 35 3 . 6 iy B0
(200 g/ L), YIe/ e, oK 2835 30 min, FHE A 08, B
TEW, TN AT (20 ¢/ L) JfEER (30 g/ L) . 2% BEAR S,
115 °“CK# 30 min.

Lh A4 SRR K (PDB) K7 32 3% . PDA 5555 3B
HRIN 2% Big K, 115 CCK B 30 min.

FORBEFREL:FOK 100 g, BERIN 0. 2%,NaH,P0O,0. 02%,
KNO;0. 05%,NaCl 1%, 121 ‘CK 4 30 min.
1.4 BEHRMEBESF

W H 50 mL PDB K5 32 4L |, 8 250 mL #EJE P, A
PDA FHe b8 A B Fusarium sp. TP = G1 Y B 2244
F-28 C.200 v/ min FEPR L8555 2 dAE R R BEFh T,
3G AT 300 g ROKRBEFRILR) 2 LR, % i #
BHRIE30d, LW, 5 ke,
1.5 ZEFYIREMSE

W i R T R AR, B 2R R 4 IR
1R8N SR R A, o — IE AR, A - BB
1A% (100:0,99:1,98:2,96:4,94:6,92:8,90:10,85:15,
80:20,5:5,V/ V)M BE VRN, 15 Fr. A1~ A10 3 10 1M
g7 o Fr. A2 R IEAHRE I AT - WEER R 1R L1 -
AU A R 2 A4k, B RAE A 1 (50 mg) A
Y2 (30 mg) o Fr. A(3 - 5) & IHJ5 , R TR SRR
7% (MPLC) % (& 1F M 5% ~ 60% £ iF 50 min, 60% ~
100% )& 40 min) , 535175 2] Fr. B1 ~ B5.Fr. Bl ~B3 &
JFJ5 , R FAR TR 254 MPLC 13545 Fr. C1 ~ C8.Fr. C2 £l
Fr. C7 43 51 R FH &5 8808OHH €3 (HPLC) i i 45 R ARk A
W4 (20 mg) A3 (18 mg) Fr. C4~65I), KM
HPLC ¥4l &3R5 A9 5 (15 mg) fLEY16 (16 mg) .
2 HER5H5H

FALE WAL EZE A WL 1

1t4& % 1:"™H NMR (CDCL, 600 MHz) 8;:5. 54 (1H,
dd,J=5.4,2.4Hz),5.36 (1H,m),5.19 (1H,dd, J =
7.2,15.0 Hz) ,5.15 (1H,d, J = 7.8,15.6 Hz) , 3. 61
(1H,m),1.01 (3H,d,J = 6. 6 Hz,CH; - 21),0. 92 (3H,s,
CH; - 19),0.89 (3H,d,J =7.2 Hz,CH; - 28),0.82
(3H,d,J=6.6 Hz,CH; - 26),0. 80 (3H,d,J = 6. 6 Hz,

Bl KEWm1ELEwemizsti
Fig.1 Chemical structures of compounds 1-6

CH, - 27),0.61 (3H,s, CH, - 18) ;3C NMR (CDCl,,
150 MHz) 8.:12.3 (C - 18,CH;),16.5 (C - 28,CH;),
17.8 (C-19,CH,),19.9 (C -26,CH,;),20.2 (C - 27,
CH),21.3(C-11,CHy,21.3(C-21,CH;),23. 2 (C-15,
CH,),28.5 (C-16,CH,),32.2(C-2,CH,),33. 3 (C-25,
CH),37.3(C-1,CH,),38.6(C-10,C),39.3 (C-12,
CH,),40.6 (C-20,CH),41.0(C-4,CH,),43.0(C - 24,
CH),43.1(C-13,C),46.5(C-9,CH),54.8 (C - 14,
CH),56.0 (C-17,CH),70.7 (C-3,CH),116.5 (C -
7,CH),119.8 (C - 6,CH),132.2 (C - 23,CH),135.8
(C-22,CH),140.0 (C-5,C),141.6 (C-8,C) . 53X
R 07 14 A 22 i S B AR RGBS — 3, B e Ak &
Y12 A

&9 2:'H NMR (CDCL, 600 MHz) 8,,:6.21 (1H,
d,J=8.4Hz),6.47 (1H,d,J =8.4 Hz),5.19 (1H,d,
J=17.8,15Hz2),5. 11 (1H,d,J=7. 8,15 Hz),3. 93(1H,m);
3C NMR (CDCls, 150 MHz) 8.: 12.9 (C - 18, CH;) ,
17.5 (C -28,CH,),18.1 (C - 19,CH;),19.6 (C - 21,
CH,),20. 0 (C-26,CH,),20. 6 (C-11,CH,),20. 9 (C- 27,
CH,),23.4(C-16,CH,),28. 6 (C-15,CH,),30.1(C -2,
CH,),33.1(C-25,CH),34.7 (C-4,CH,),37.0(C- 10,
C),37.1(C-1,CH,),39.4 (C-12,CH,),39.7 (C - 20,
CH),42.7 (C-24,CH),44.6 (C-13,C),51.1(C-18,
CH,),51.7 (C-14,CH),56.2 (C-17,CH),66.5 (C - 3,
CH),79.4 (C-5,C),82.1(C-8,C),130.7 (C -6,
CH),132.3 (C -22,CH),135.2 (C - 23,CH),135.4
(C-7,CH) . 53CHR[ 8 [4RIE M) (22E,24R) - ergosta — 6,
22 — dien - 3B, 5a, 8a — triol AYRZREE IR — B, W € %
&2 R (22E,24R) - ergosta — 6,22 — dien — 38, 5«
8« — triol,

&Y 3. HIBMIZX ST HHIEFE 5SS
Cig R X1 C IR FF SR a5 hal g & A 1
A T 42 2GR (HMBC)ig 7. 20/ 130. 55
7.25/127.3,130.5;7.29/129. 4, 140. 1 (4H X155 F
— P IR B ORI i B e o X A R OC
Z (HSQC) , HMBC i H 1y AH OCAF 5 vT #E I 2 4> g 1y ik
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FBE iR 3 BaEid —4EHMBCiEH12. 71,2.9/130. 5,
140.1;7.25/38.6;3.80/140. 1,158. 0 ik 543
M S5 o eI, iR = 20 BE AR AR 19 4 38 C4H,, NNaO;,
WAL A W) 3 4 tert — butyl (1 - hydroxy — 3 — phenyl-
propan — 2 — yl) carbamate . HAZ i 285 9% &, 'H NMR
(CD,0D 600 MHz) 8,:1.40 (9H,s),2.71 (1H,dd, /] =
8.4,13.2Hz,),2.90 (1H,dd,J = 6,13. 8 Hz) ,3. 52 (2H,
d,J=5.4Hz),3.80 (1H,m),7.20 (1H,t,J=6.0 Hz),
7.27 (4H, m) ; 3C NMR (CD;0D, 150 MHz) 8: 28.9,
38.6,55.4, 64.6, 80.0, 127.3, 129. 4, 130. 5, 140. 1,
158.0;( + ) —~HR - ESI-MSm/z274. 1417 (M + Na]*,
5153 C,,Hy NNaO,, 274. 141 4) . 5 3CHR[9 4RI 1Y
tert — butyl (1 = hydroxy — 3 — phenylpropan — 2 — yl) car-
bamate I A% % B0 B2 A — 30, B2 LA 3 0 tert -
butyl (1 - hydroxy — 3 — phenylpropan — 2 — yl) carba-
mate,

1t 4 ¥ 4: '"H NMR (CD,0D 600 MHz) &: 2. 79
(1H,dd,J=6. 6,13. 2H2),2. 85 (1H,dd,/=6. 6,13. 8 Hz) 4. 09
(2H,m),4.33 (1H,m),7.21 (2H,d,J=7.8 Hz),7.23
(1H,d,J=7.8 Hz),7.30 (2H,t,J = 7. 8 Hz) ; *C NMR
(CD,0D, 150 MHz) 8.:41.9,54.9,70.7,128.0,129. 8,
130.5,137.8,162. 1. 5 3CHk[ 10 | B LG9 (1 - hy-
droxy — 3 — phenylpropan — 2 — yl) carbamic acid 4%
B AR — 3, USRI A Y 4 iz B

b5 5:'"H NMR (DMSO - dg; 600 MHz) 8,:2. 78
(1H,dd,J =9.0,13. 8 Hz),2. 94 (1H,dd,J = 4. 8,13. 8 Hz),
3.42 (1H,m),3.49 (1H,m),4. 15 (1H,m),4. 84 (1H,t,
J=6.6Hz),7.13 (1H,t,J=6.6 Hz),7.24 (4H, m),
7.41 (2H,t,J=7.8 Hz),7.47 (1H,t,J=7.2Hz),7.77
(2H,d,J=7.8 Hz),8.15 (1H,d,J = 8.4 Hz) ;3C NMR
(DMSO - d,, 150 MHz) 6.: 36.9, 53.7, 63.3, 126.3,
127.6, 128.5, 128.6, 129.5, 131.4, 135.2, 139.9,
166. 4.5 CEA 11 REMLED N - (1 - hydroxy = 3 -
phenylpropan — 2 — yl) benzamide [ 4% # B8 — 2, %
EZEY R EY 5.

AW 6: Hilk .CiERIRG XA5 %, 454 —4E HMBC
T AT HEN 5 S BB B T e 3 X Y HE L C
50 N LA IR C R T E S 173.9, 458 4k HSQC,
HMBCi%H14. 14/139. 8,173.9,38. 0,64. 4;3. 45/ 130. 2,
173.9,137. 0, &tk a6 h & A | MERAIFEAH
1A IR (%) BB 95 4% 7 B o — 4k HMBC i P {5 %5 2. 70,
2.92/130.5,139.8;7.17/38.0;3.45/ 130.2,137.0;
7147441 BoR EA 1A IKEE D) R 7 55 R Bl i 2 4>
— CH, 5 WA L ER ORI 53 1% e AL 5 6 2854
e AR = 43 BEARAR 1 43 32X € H o NNaO, i — 20 iff
N EE B 6 M N - (1 - hydroxy — 3 - phenylpropan —
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2 — yl) = 2 - phenylacetamide  H: #% & 245 5 J&
"H NMR (CD;0D 600 MHz) 8,:2.70 (1H,dd,J=9.0,
13.8 Hz),2.91 (1H,dd,J =6.0,13.8 Hz),3.42 (1H,
d,J=14.4Hz),3.46 (1H,d,J =14.4 Hz),3. 53 (2H,d,
J=5.4Hz),4.13 (1H,m),7. 13 (2H,d,J = 7.8 Hz),7. 17
(3H,m),7.22 (5H, m) ; *C NMR (CD;0D, 150 MHz)
0.:38.0,44.1,54.3,64.4,127.4,127.9,129.5,129. 6,
130.2,130.5,137.0,139.8,173.9. ( + ) — HR — ESI -
MS m/ z292.131 1 ([M + Nal * , it 5 15 5
Cy;H,oNNa0,,292. 130 8) . 5 3CHk [ 12 |k iE& 1k &9
N - (1 = hydroxy — 3 — phenylpropan — 2 — yl) — 2 —
phenylacetamide F) R % 2048 — 20, WS 2 LG W) 6 X
waw.
3 iig
AHIE 5T HP R B A RN A2 LB Fusarium sp. TP - G1
IR A K B e B RS G 1 3 2B Y 6 IR
BRI TIR Y X B S W T A S e R B
TR B SR R AR A AR e L A AR ™ )7 A TR
Wi BAEERERAL B Y R — KR ZRA IS Y TE
25 ORI 24 ) A 2 bR AT B Y S FE AR i
b, SRR AL B W T AR T B R AR O A X PR G
RSN IR AW s (25 rh B S i S L B
2y 0 25 R0 FE AL, QN0 A S R 1 TR R D 4
s FFEAE VAR ERHIR 5 A3 ARTR 45 A
SR , Al S M A 2 1 O 00 BHL L A i
TR RE RS o H R, S e RS E AR R A
B AR E RN A AT R, P B A, A R e R
WFFE R A B 3 ZALE Y 6 SUnTE i A2 5 ik
5 A ST B K A 8k A FLBR Fusarium sp. TP - G1
8 K T 7 ) T 53 B AR A 4 A8 Y R AR B R I 2R IR
AARH W), R E ) R AR R AL S W BB B
S SO0 RT 36 Ao G A P 0 e R TR B e AR A T 2 )
BERAL S Y, IR A5 B 1 — 20 R4 T P
&%k
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