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Abstract: To investigate the chemical constituents of Diaporthe tectonigena, a predominant endophytic fungus in the

ancient tea tree of Camellia taliensis, the rice solid-state fermentation extract was isolated and purified by silica gel,

Diaion HP20 and Sephadex LH-20 column chromatographies, and the chemical structures were elucidated by extensive
HRMS, 'H-NMR, "C-NMR, HSQC, HMBC and COSY spectroscopic analyses. The results were as follows: (1) Four

compounds were isolated from the rice solid-state fermentation extract of Diaporthe tectonigena, including a new

tetrahydro-B-carboline diketopiperazine alkaloid named tectonicgenazine A (1). (2) Three known compounds, trans-

cyclo-( D-tryptophanyl-L-tyrosyl) (2), 1H-indole-3-carboxylic acid-2,3-dihydroxypropyl ester (3) and N-hydroxyethyl-

2-acetylpyrrole (4) were obtained and identified, and Compound 3 was isolated from nature for the first time.

Key words: Camellia taliensis, endophytic fungus, Diaporihe, solid-state fermentation, diketopiperazine

AR IR MR E 2 P R A
AP T 7 RS 5 O R BRI ( Camellia
taliensis) FE/ A T o r VUEBAIPU RS &0, R A
YA 2R R b o0 A i) T AR e K 3 O 1 e iR
F — /A 25 B ol AR B R (o T IR, 1998 BEAE OF 4F,
2019; EHIAAF, 2022 FH/NHEAE,2022) A hy ks
AR B AR T A Y, RIOR RA kB R
I PSR oA R e R A SRR A
DR ASHAEAL TR, X T ARl mp Y 5t 4% ol B4 B
A EEE L (KIS 20205 250 1655 ,2020) . =
A RUR B/ NE AT 1 53k 200« 4 75 241
ST Y R BRI BT IR, DA O 2 A b A
& R B 2 (B 54755, 2021 ) o “ R
T A AR BB SR HA N AT Be A
BORSEAHAE R R G, % 1Y o A B A8 1 Pk &k #5
EHEEM, B RIIR H B T5 A (@ ek
9 N A LR VR 2R I A W A R 2R
A RE | HOR Z 80N A BT i B 3R i A )
o J5 L TR 4 PSR (BR 1 %%, 20195 Chen et al.,
2019; PR 3 45, 2020 ), ] I 0 % B 0] JAE 52 17 A
( Diaporthaceae ) [8] JA 5 J& ( Diaporthe ) . W D.
tectonigena N “BR 75 AAH BRI H N A R Z
—(BEE %,2019; Chen et al., 2019) ,

CARFFE R B, 8] e 52 J& L T A 590 A
SIARTTZ (B % ,2019; 7258 ,2020) , i s FLE
CRIA R AP W R S E A5
BRI YR Y, EATRA B R BT BT
WL IR I AE A AR W s MR (S5 EE AR, 20215
Nagarajan et al., 2021;Sun et al., 2021; Xu et al.,
2021), B AN, %R B & n] T A AR
( Thymelaeaceae ) + VL HF (Aquilaria sinensis) K #4 1
W aUE B (] i 3 4 2019 ) . 2017 4F | Diaporthe
tectonigena 14 K M Z& [H db # 69 #l K ( Tectona

grandis) (Doilom et al., 2017) H 43153 | I K&
SRR BE S R HE G AE (2017) |\ Zhao 45 (2022) Jg
Ji MR 5 ( Glycine max) Xz B 7= /N 45 ( Camellia
sinensis var. sinensis) P/ E S8, HAET 1L, R T
ZNEEH Diaporthe tectonigena IWF5E B p
TR S X R AR AR P A A TR DL HRGE
A 5T R SE R AL W R JIE Diaion HP20 7 28
BBERE LH-20 S5 4EJZ 47 77 %, 4545 MS Al NMR i
TER AR F B, WA 1 Sl ORISR B AT
MR FRA A5 TR UL N A B TE D. tectonigena KoK
] 285 72 T i SBUH) v 1 O A ARG 7 ) R AT O s
SE , LAIBI R 2 TR 35 Ak K 8K 7 0 1 ik — 20 32 i A
TERF RS 2K

1 MR 5T

1.1 SKEa#F#t

P AR LR B R 2 B A o A KR BN
BT 1 5 7l AR R B £ 32 T IR 09 &) A
5, BRI EE RN 3 1 A W) 2 M 5 Dy ) R 5 TR B
(8] JFE 72 )& Diaporthe tectonigena( Chen et al., 2019) ,
AT T 5056 %5 - 80 CHBARIR VKA .
1.2 SRR F Fn{L 25

) F s (R R el 2 ialn) ) )
AU (RN & FREACTARAR,TE) LR
g (= lE 2D A BRA A, ) LA 2y
9 4k %% 4fi; Diaion HP20 ( Mitsubishi Chemical
Corporation) ;200 ~300 HAE)JZHTEENE (5 S EE L
T 1 B 2 &, o E); Sephadex LH-20 ( GE
Healthcare, 3% [E ), {¥ #%. Bruker DRX-400 #H
Burker DRX-500 i# -5 4% 1% 2 9% {X ( Bruker 23 ] , {22
E); API QSTAR Pular-1 Jii 3% 1% ( Applied
Biosystems, 3¢ [ ) ; Agilent G6230 TOF Jit i 1%
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( Applied Agilent Technologies, 3¢ [# ) ; #1§ T./E &5
(EER M L RS SBEARGRAF, T E) ;
HVE-50KB & & 25 75 K 18 i (2 BAT LA A BR A
Al E) s PQX-308D £ B ] g N T A (T
PR AR A RA ] E) 5 CP224C B 1 K-
[BZEHTALES () A BRA AL, i E T 2tk A
(Merck Millipore , 2 [ ) ; B3 PP I /K i B (1L PE 44
IKSCBESF AR, ) 5N-1001 Y EYELA Jigh% 75
AL H AR st AL A FRA R, HA) |

1.3 L&

P bR Diaporthe tectonigena PR PDA B
AT AR, KB JE AT AL VTR 3 A 100
ml PDB #5575 & FHE R I, 7E 27 °C (140 r » min”'
SZAFFRFE 7 d, WL 5 mL & BEROINZE 250 mL
RN O R A [ R B 5 R (KoK 30 g, 78 0H
K 45 mL) &1t 16 kg T 27 °C 5448 F & 1k 55 3% 40
d, O KRB RKEEEY) R ik s, H
I LR TR R 6 T PR R B PR 5 Ik, B O IR
W, RIS B TR L BRHE I (297.82 ¢) ; B
I H R B 3 UK, A O DB R v 4 15 3 4R R
¥1(2029.14 g) ,

LR ORI A RECAEJZ AT (63 ¢cmx9.5 em) ,
FHATIMEE © ZBRZER(80 : 1—1 : 1) Gy« HEE
(80 : 10 = 1) FEATHEEEVENE, 28 TLC 65 Jf-AH
W2 5, 33 8] Fr.1 ~ Fr. 16, Fr.15(19.87 g) &
Sephadex LH-20 1 (50 ecmx8 cm) JZ#T, DA 100% H
P Ry ok B8 7R AT VR, B IR SR AR #) 3 A4l 4y
(Fr.15-1~Fr.15-3) , Fr.15-2(15.25 g) & RERFE
(50 cmx4.8 cm) JZH7, FHEAT « HEE : /K(60:1:0
—8 121 0.2) FATUEML, G IFFR] 8 A 3 (Fr.15-2
-1~Fr.15-2-8), Fr.15-2-2(2.28 g) £ Sephadex
LH-20 #(45 cmx4 cm) ZH7, H 100% H e, 15
LAY 1(9.0 mg) . ZHAY Fr.15-2-4(6.90 g) 4
Sephadex LLH-20 £ (55 emx4 c¢m) }?g*}:r, H 100% H
FE e, A5 2EA 9 2(11.0 mg) #13(13.0 mg) ,

FH B35 43 42 Diaion HP20 #£ (60 ¢cmX7.5 ¢m)
JEHT, K BEBR AR5 MK 40% .60% .80% ,100% H!
FEFEATUEE, BR324 N4 4> (Fr. 1 ~Fr.4)
Fr.1 £ Sephadex LH-20 #)Z #7, H 100% H BE ¥
6,755 3 NS (Fro-1~Fr.1-3) , H Fr.1-2
(9.39 o) ZHERHE (50 emx4 em) 2T, FHEA T
FEE (30 : 1,20 : 1) F1 1009% H 46 B Uk K, 15 5
&Y 4(5.0 mg),

2 HERH A

M BB Diaporthe tectonigena R K [# 2% %
FEER LY h oy 2545 31 4 MEG W, 4 1D-NMR ,2D-
NMR H1 HRMS 4387, {6654 1 %556 8 19 14 -8 -
U-Iiﬂifflﬁ:@[ﬂﬂ}ﬁf%,?, /I\E‘%Mt/a\%éj‘%ﬂ%fﬁj@ trans-
cyclo-( D-tryptophanyl-L-tyrosyl) (2) ( Ivanova et al.,
2013) , LH-M| WE-3-9% fR-2, 3-— ¥ %& 5 Mg ( 1H-
indole-3-carboxylic acid-2, 3-dihydroxypropyl ester )
(3) (Suvorov & Golubev, 1967) fl N-¥ £ %:-2-2,
Pk JE M % ( N-hydroxyethyl-2-acetylpyrrole ) (4) ( Zou
et al., 2013),

EW 1 HIEEE A AR AR, ESIT-MS i D
NHAESY T8 T 0% m/z 382 [ M+Na]*, HR-ESI'-
MS Jit i 7 T B T m/z 382.152 7 [ M+
Na]*(caled, 382.152 6) , £"C-NMR #l DEPT 45
Bro kG 1w 22 M RfE 5, a4 1 Mk
(CH,) .2 M fk (CH,) (12 AR (CH) |7 >
e(C) MG 1 W3+ /K 359,401k
Cp,Hy N,O, , AN A Ry 14,

"H-NMR 38R A& 1 &6 14 1,2- 21
A 6. 7.16(1H,d,J = 7.8 Hz, H-12), 6.95
(1H,t,J = 7.0 Hz,H-13), 7.08 (1H, m, H-14) ,
7.25(1H,d,J = 8.1 Hz,H-15) ] A1 1 /> A,B, &
RGP (5% [§: 7.08(5H, m, H-18,
19,20,21,22) 1,3 MRHFEFEFHFES [5: 5.74
(1H,dd,J = 7.0,3.8 Hz,H-3) ,4.45(1H,t,J =
3.8 Hz,H-6), 4.11(1H,dd,J = 11.8,4.1 Hz, H-
91,2 AP ERFFES [6: 2.70(2H,dd,J =
14.8,4.2 Hz, H-10),2.97 (2H,dd, J = 13.9,4.9
Hz,H-16) ], 1 A~ 5 UcAH % i I BE 115 5 [ 6
1.48(3H,d,J = 6.9 Hz,H-1") ] ,"C-NMR [ &
TNBRPZE 2R IR A 5 Ah 1 WOR A 2 A H R R i
[6: 164.5(C-5),167.9(C-8) ],2 PR ZEHK 6.
132.5(C-2),105.2(C-11) ],3 Uk [ 6. 45.8(C-
3),56.1(C-6), 52.2(C-9)],2 ok [6: 25.9
(C-10),39.6 (C-16) ] F1 1 W B 15 5 6. 17.5
(C-1"), it HSQC FI'H-'H COSY ¥ 5 #r , ¥4k
GW1LNRFES SRESH#HIT——HE (K1),
HE—2E 0 TR &A1 1, 2- BRI A
1 A PREBUCIEIR I M2 F] 5, 4.11/6. 52.2( CH-9)
56,2.70/8,25.9( CH,-10) #H3%, §, 4.45/5. 56.1
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®1 HEW1A'H(800 MHz) -F1"°C(200 MHz) -NMR i i £ #& (CD,0D)

Table 1 'H (800 MHz) — and C (200 MHz) -NMR spectroscopic data for Compound 1 (CDh,0D)
i 5 C 2=k H LA 07088 (R 65 80 i 5 C AL A hiFe H {bA 07088 (R 63 80
No. o 6,(J in Hz) No. o 8,(J in Hz)
2 132.5 (C) 14 121.1 (CH) 7.08 m
3 45.8 (CH) 574 dd (7.0, 3.8) 15 110.4 (CH) 7.25d (8.1)
5 164.5 (C) 15a 136.4 (C)
6 56.1 (CH) 4.451 (3.8) 16 39.6 (CH,) 2.97 dd (13.9, 4.9)
8 167.9 (C) 17 134.9 (C)
9 52.2 (CH) 4.11dd (11.8, 4.1) 18 130.0 (CH) 7.08 m
10 25.9 (CH,) 2.7 dd (14.8, 4.2) 19 128.1 (CH) 7.08 m
11 105.2 (C) 20 126.9 (CH) 7.08 m
1a 126.0 (C) 21 128.1 (CH) 7.08 m
12 117.1 (CH) 7.16 d (7.8) 2 130.0 (CH) 7.08 m
13 118.5 (CH) 6.95t (7.0) Ik 17.5 (CH,) 1.48 d (6.9)
O
12 10
132 |]]a 11 9 ) NH D"() O/\/\OH
14\\/ | ) I ¢
\— I;a\N/ 71)() ’,; 21 N OH
15
H H 3
! 0O
OH
4

B1 &Ww1-4MLEEn

Fig. 1

(CH-6) Y 8,,2.97/8.39.6( CH,-16) #Hi% 5, 5.74/
8.45.8(CH-3) 5 6, 1.48/8. 17.5( CH,-1") &
(E2) MG 1 & A ZVRESS
1A% 1 1) HMBC 3% @75 6, 1.48(H-1") 5 8,
132.5(C-2),6,5.74 (H-3) 5 6.132.5(C-2) .8,
164.5(C-5) .8.52.2(C-9) Fi1 . 105. 2( C-11) Z [a]
A ,8,4.45 (H-6) 5 §,164.5(C-5) .8,167.9
(C-8) ZIAIAYAHSE,6,4.11(H-9) 5 6.45.8(C-3) |
8.164.5(C-5) 6.167.9(C-8) F1 8, 105.2(C-11) =
[E] g A 5%, 8, 2.70 (H-10) 5 6, 132.5(C-2) .8,

Chemical structures of compounds 1-4

105.2(C-11) 1 8, 126.0( C-11a) 2 8] i 4H 56 ( 1]
2) B UE WL A 1 BAT DY A - B -k R DR
WEA AL 8, 6, 2.97 (H-16) 5 8,56.1(C-6) .
8.134.9 (C-17) .8.,130.0 ( C-18, C-22) Z [ Y
HMBC #HC, R BRI E S 16 W H &S
THRAWRE LR C-6 (iAHE . ROESY kit — 0 i
/R 8,5.74(H-3) /8, 4.11(H-9)/8,2.97 (H-16) .6
1.48(CH,-1') /8, 4.45(H-6) Z [a] fl) NOE #1¢ (&
2), %W H-3 H-9 Fl H-16 4b T i WR 15 BF 1 [] —
W, 1M CH,-1" F1 H-6 2 T3 19 55—l , i itk 3 B
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m—COSY 7~ X\ HMBC "N ROESY

2 &EaWw1EE/R HMBC,'H-'H
COSY #1 ROESY #H%
Fig. 2 Main HMBC,'H-"H COSY and ROESY

correlations in Compound 1

H-3 H-6 Fil H-9 A XA B 53 51 0 3 6B il 9,
2% SciFinder U4l FEFG R, # E LG 1 IHTiL &
W, v %4 N tectonicgenazine A, oAb 2245 F an &l 1
Fis

3 WikG4%

ARWFTENEATE 15l W R B i 55 a4
{EEFE A 25 L3 N A= B Diaporthe tectonigena B
ROK N 25 A e 4R B vh 73 g S 1 S DU = -B-
IR Bk — i IR 125 2 A 9 B tectonicgenazine A (1) FlI
trans-cyclo-( D-tryptophanyl-L-tyrosyl ) (2) .1 H-M5|P-
3-RIR-2,3- LN MR (3) (N-F£ £ HE-2- L Tt L
% (4)3 NEHAE Y, 4 DB E RN Z
BERR T 3 B AR B, SR I R T M R AR Y i —
SAZIAIT LA AR TS % a2 T 2013
AETE U BB /N RS B A I Fl ( Microbispora
rosea subsp. aerata) H' 73 %5 T 15 ( Ivanova et al.,
2013 ), K &, X & 4 (2018) M B E B
(Asclepiadaceae) &£ JLIEE & ( Tylophora) FE ¥ 4k L
(T. floribunda) W EL1E Diaporthe sp. ) TR £ T
YN B AR, G 3 HE IR AR
OB AR, 0 1 A B SRR, BAE 1967 4F
HAE Ry 1| i il e 2 A5 W B v T 1K R 44
B (Suvorov & Golubev, 1967), bk &% 4 F
2013 1 K M K 3 B} ( Euphorbiaceae ) 57 B K J&
( Sauropus ) ¥4 e R M- (S, spatulifolius ) " 43 85 15
F|(Zou et al., 2013) , I AT HAE— LI PRI (1) A

R Ay H )R R B R G (Jefford et al., 1994)
U - B bk Bl IR W 2 A 45 W A D R B s ke A= )
PIZAFAE T AR A B B B A 2
AE AR, OF H B-MR IR A W gk T B B
2 ZEABRE X f] B AR R, AR A R K 2 A )
HRIESE B R TR A I — 2, TR R R 45 A U A 25 )
2z v A S oY 2 R T A2 B )2 R (B
FER 4 2012; B2, 2017, B9 6k 45,2018 T W,
2021), mEFHLE Y tectonicgenazine A (1) Pk
BA KUY ISR A ik — e, B
Diaporthe tectonigena F& Fk H At A 1 () — il IR W
KPYMEE L RAZH

SE .
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