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Study on the Chemical Constituents of n-Butyl Alcohol Extracts from
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Abstract: Two mangrove endophytic fungi K38 and E33 from the South China Sea Coast were chosen to
co-cluture. Ten secondary metabolites, cyclo (L-phe-L-pro) (1), cyclo (L-phe-L-pro) (1), cyclo
(D-pro-L-phe) (2) , cyclo ( L-phe-trans-4-hydroxy-L-pro) (3), cyclo (cis-4-hydroxy-D-pro-L-phe)
(4), cyclo (L-pro-L-tyr) (5), cyclo (D-pro-L-tyr) (6), cyclo (D-pro-D-trp) (7), xylitol (8),
adenosine (9) and uridine (10) were isolated from the n-butyl alcohol extracts. Among them, Com-
pound 6 was obtained from fungi for the first time, and compound 2, 6, 7, 8 were isolated from marine
fungi for the first time.
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&1 %' H NMR 6 7.98 (1H, brs), 4.08
(1H, dd, 4.4, 8.0 Hz) , 4.35 (1H, t, 4.5 Hz) HI
“C NMR 6 169.0, 165.2 FH/rF Al G2 kK
k&Y, HYE'H NMR 6 7.19 ~7.27 (5H, m),
3.27 (1H, m ), 3.35 (1H , m ), 4.35 (1H, t,
4.5 Hz) M5 F & A RN AR, B T'H
NMR HIE7R 8 7.98 (1H, brs) —EMGE 13
B, 454 81.41 (1H, m), 1.72 (2H, m), 2.01
(1H, m), 3.05 (1H, m ), 3.40 (1H, m), 4.08
(1H, dd, 4.4, 8.0 Hz) Z5{55FIWr 5 —# 53 M il
ARSI, FEULIERE 1A B Sk [ 14 ] X Bk S
B S LG R B A — 3, SEh G 1 R
(L-ARN-L-iff) Rk,

52 19 ESIMS R HarrE 540691
SE4—3, WEM'H NMR F1° C NMR %t 25111,
FREAXT L medids, RIS E 1ML, 1k
412 19 H NMR s —A4~ & 4 BT p i & 2%
Aefl, A H T 8 2.87 MHIE, {H4E 4 HSC NMR
TEFITTRE , 25 ) 2 Wt — 38475 B A AR R 1 T 4514 o
i — X L F WL, KIMEAY) 2 B
Eh +67° 551 BEAR, RUALEGY 2 2
LAY 1 B C R, TR 5 SCEk [14]
VB AN e R A e o RS AR — 3, b
Y2 R (D-I-L-809) K.

G 3 BRGS0 EW 1 260, R
HARM B> F 454, H'H NMR 75 6 4 i A
54.19 (1H, m), 4.30 (1H , q, 6.4 Hz), 4.40
(1H , t, 4.4 Hz) =410, lWkaw1 2—4-, [
f65.12 (IH, brs) HIM—EK HFS, 245
A7 C NMR W16 67.2 (i, #EMAHTF£2T —4
OH, Xf bW ESIMS, #—HfEfb G 3 2 G
WU T — RN AEY), 7RSSR T A B S
BROLIS T, o BRI B0 S LU T o't B Bl AR —
B, BEEW 3 WA (L-RKN-4-F25E-L-If)
Rk,

G 4 MRS 516G 2 250, 172
XTEbAL S 4 F12 f9'H NMR,"”C NMR J% ESIMS,
RIAMED 4 ik G 2 ZHA T 1R, BA
546 3 MR- sty , BhGY 4 540G
3 ML, 'H NMR 5 —A4~ 6 4 TR 3 T 5
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Hz) J&"C NMR 1§ 155.7 fifs's (5491 A
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A7 (' H NMR 8 8.20 (1H, brs) f1°C
NMR § 169. 4, 165. 6 F 4> F [ FE T K21k
4%,'HNMR §5.70 (1H, brs), 7.12 (1H, d,
2.0 Hz), 7.17 (1H, t , 7.4 Hz), 7.28 (1H, t,
6.8 Hz), 7.40 (1H, d, 8.2 Hz), 7.63 (1H, d,
8.2 Hz) KW Al GEE A MIVERR,  H I H:
2z~ R AR T e R AR, P 5hG
Wi, 2, 3,4, 5 WEERSHREIERT L, A0 —
TR T B ILER IR AT IR th I 2 R AB L, TR A B A
Bel SCRR [ 19 ] Xof IR 435 5040 A L e D' B2 31 B A
—3, BEEYT A (D-I-D-6) —Ak.

L4548 1) "H NMR {Y7E 8 4.57 ~3.36 Z[d]
A5, RUINREEHRASZRELLAD, C
NMR U4 863.4, 73.1, 73.2 =AMES, HEWEA
X FRE5H o HE—20 2 5 SCRR IS A th g [20]
YE AL S P ARBERE (xylitol)

EY9, 10 55250 % AR oo FEAZ ek i
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o
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2.1 RAFELIENEE

HWEME (CP) | EEWR. MEE (BR) | &
MRCTR (AR) . Ayl (AR) . [ETE: (AR) %%
M, L5 E AL Bruker AV 1400 MHz #%
R34 1Y, LCQ-DECA-XP ( Thermo, USA) Jiiiji
1%, Horiba SEPA —300 JE:1% .

2.2 EWRHAME

LR K33 F1 K38 43 51| Sy e vl 2140 A R I S F
AN B A R, FhE AR, DTE LR
g e A Rl 24 B
2.3 HBEMEEEF

(] P P e TR 55 s AR A S SR B AR R, TR
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2.4 HE

KBRS, JEIRAE SO CIW4as|S L, LR

CFERAE WK, SRGHIE T AR K, &4

IE T R RO AR 3R 85 g RHU 2 IE A RECAE
EHT, Dk - SR Gl - HEEAR BRI B
PR SOARRERE SO AT JZ T, O v ) 4 A i
MELS BRI EY 1 (6 mg), 2 (2 mg),
3 (5mg),4 (2mg), 5 (10mg), 6 (4mg), 7
(3mg), 8 (I5mg), 9 (20 mg), 10 (15 mg),
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’f%%% 1. C14H|6N202, ﬁ@/ﬂﬂ%%, [O(J%)O
-72° (¢ 0.1, MeOH), MS (ESI pos) m/z; 267. 1
[M+Nal]*, 245.1 [M +H]", '"H NMR (400
MHz, DMSO - d,) &: 1.41 (1H, m), 1.72 (2H,
m), 2.01 (1H, m), 3.05 (1H, m ), 3.27 (1H,
m),3.35 (IH, m ), 3.40 (1H, m), 4.08 (1H,
dd, 4.4, 8.0Hz), 4.35 (1H, t, 4.5Hz), 7.19 ~
7.27 (5H, m), 7.98 (1H, brs), "C NMR (100
MHz, DMSO - d,) &: 169.0, 165.2, 135.9,
129.8, 129.3, 127.7, 59.0, 56.2, 45.3, 36.7,
28.2,22.4,

&Y 2: CuHN,O,, FEMPRY, [ol)
+65° (¢0.5, MeOH), MS (ESI pos) m/z; 267. 1
[M+Nal]*,245.1 [M+H]"*."HNMR (400 MHz,
DMSO-d,) §:0.87 (1H, m), 1.57 (1H, m), 1.61
(1H, m), 1.95 (1H, m), 2.92 (1H, m), 2.87
(1H, m), 3.03 (1H, m), 3.21 (1H, m), 3.42
(1H, m), 4.00 (1H, m), 7.13~7.29 (5H, m),
8.17 (1H, s).,”C NMR (100 MHz, DMSO-d,) & :
168.8, 165.2, 136.5, 130.3, 128.7, 127.3, 59.6,
57.6,45.1,40.5, 28.9, 21.8,

EY3: CuH N0, BERY, (o)
-7.0° (¢ 1.0 x 107>, MeOH), MS (ESI pos) :
m/z283.1 [M +Nal]*, 261.1 [M+ H]', 'H
NMR (400 MHz, DMSO-d,) &: 1.52 (1H, m),
1.94 (1H, m), 3.03 (2H, m), 3.16 (1H, m),
3.52 (1H, m), 4.19 (1H, m), 4.30 (1H, q,
6.4 Hz), 4.40 (1H, t, 4.4 Hz), 5.12 (1H, br
s), 7.17 ~7.29 (5H, m), 7.98 (1H, m).,”C
NMR (100 MHz, DMSO-d,) &: 169.9, 165.7,
137.8, 130.2, 128.4, 126.8, 67.2, 57.4,
56.1, 54.3, 37.7, 35.6,

kG 4: CuHN,O,, FHEfEFE, [« +36°
(¢ 1.0, MeOH), MS (ESI pos) m/z: 283.1 [ M +
Na]*, 261.1 [M + H]*_,'H NMR (400 MHz,
DMSO-d,) &: 1.82 (1H, m), 2.12 (1H, m),
2.91 (1H, m), 3.02 (1H, m), 3.16 (2H, m),
3.44 (1H, m), 3.98 (1H, m), 4. 11 (1H, m),
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5.01 (1H, s), 7.14~7.31 (5H, m), 8.15 (1H,
s)o "C NMR (100 MHz, DMSO-d,) & : 168.6,
165.5, 136.7, 130.2, 128.7, 127.3, 67.0, 58.3,
55.9,53.3,39.6, 37.3,

& 5: CLHN,O,, EEHK, [al,
-57.5° (¢ 0.5, MeOH), MS (ESI pos) m/z:
283.1 [M +Na]*, 261.1 [M + H]*,'"H NMR
(400 MHz, CD,OD) & : 1.23 (1H, m), 1.81
(2H, m), 2.10 (1H, m), 3.08 (2H, dd, 12.0,
4.0 Hz), 3.59 (2H, m), 4.06 (1H, m), 4.38
(1H, dd, 12.0, 4.0 Hz), 6.72 (2H, d, 8.0 Hz),
7.05 (2H, d, 8.0 Hz), “"C NMR (100 MHz,
CD,OD) & ; 169.6, 165.1, 155.7, 130.3, 126.9,
116.2,59.1, 56.2, 45.5, 36.0, 28.3, 22.5,

&M 6: C,HN,O,, HEH K, [al,
-36.8° (¢ 1.0, MeOH), MS (ESI pos) m/z:
283.1 [M + Na]*, 261.1 [M + H]".,'"H NMR
(400 MHz, C,D,0) & : 1.70 (1H, m), 1.87
(1H, m), 2.15 (1H, m), 2.93 (1H, dd, 7.1,
14.4 Hz), 3.23 (1H, dd, 4.4, 14.3 Hz), 3.39
(1H, m), 3.55 (1H, m), 4.12 (1H, m), 4.31
(1H,t,5.6 Hz), 6.53 (1H, brs), 6.77 (2H, d,
8.4 Hz), 7.16 (2H, d, 8.4 Hz), 8.26 (1H, br
s),” C NMR (100 MHz, C,D,O) & : 168.9,
165.1, 156.3, 130.7, 127.6, 115.2, 58.7, 56.3,
44.7,35.4,28.1,22.0,

’f%%% 7. C16H17N3O2’ ﬁ@ﬂl‘ﬁﬂ{, [0(]1)
-23.5° (¢ 1.0, MeOH),'H NMR (400 MHz,
CDCL) 6 : 1.94 (1H, m), 2.01 (1H, m), 2.05
(1H, m), 2.37 (1H, m), 3.01 (1H, dd, 10.9,
15.1Hz), 3.62 (1H, m), 3.69 (1H, m), 3.79
(1H, dd, 4.1, 15.2 Hz ), 4.10 (1H, t, 7.5 Hz),
4.40 (1H, dd, 3.0, 11.1 Hz), 5.70 (1H, brs),
7.12 (1H, d, 2.0 Hz), 7.17 (1H, t, 7.4 Hz),
7.28 (1H, t, 6.8 Hz), 7.40 (1H, d, 8.2 Hz),
7.63 (1H, d, 8.2 Hz), 8.20 (1H, brs) ,”C NMR
(100 MHz, CDCL,) & : 169.4, 165.6, 136.7,
126.7, 123.3, 122.8, 120.0, 118.5, 111.6,
110.0, 59.2, 54.5,45.4, 28.3,26.8, 22.6,

LA 8: CH,L,0,, HEREAK, H NMR (400
MHz, DMSO-d,) §: 4.55 (2H, d, 4.6 Hz), 4.49
(1H, d 5.4 Hz), 4.33 (2H, t, 5.4 Hz), 3.50
(4H, m), 3.33 (3H, m),”C NMR (100 MHz,
DMSO-d,) & : 63.4,72.7,73.0,

&% 9: CoHNO,, HEE{K, FAB-MS

m/z (% ):268 [M+H]*;'"HNMR (400 MHz, DM-
SO-dy) 8: 3.56 (1H, dd, 7, 12 Hz), 3.68 (1H,
dd, 3.5, 12 Hz), 3.98 (1H, dd, 3.5, 7.0 Hz),
4.15 (1H, dd, J=3.0, 5.0 Hz), 4.60 (1H, t,
6.0 Hz), 5.15 (1H, s), 5.41 (1H, s), 5.42
(1H, s),5.88 (1H, d, 6.0 Hz), 7.30 (2H, s),
8.14 (1H, s),8.33 (1H, s).”C NMR (100 MHz,
DMSO-d,) §: 156.1,152.3,149.0, 139.9, 119. 4,
87.9, 85.9, 73.4,70.6, 61.7,

&Y 10: CH, N, 0, HEERMIE, 6,,:
170 ~171°C ,'"H NMR (400 MHz, DMSO-d, ) 811. 16
(1H, brs), 7.84 (1H, d, 8.0 Hz), 5.77 (1H, d,
5.0 Hz), 5.61 (1H, d, 8.0 Hz), 5.20 (1H, d,
5.5Hz),4.94 (1H, t, 5.5 Hz), 4.03 (1H, dd,
5.5,5.0Hz),4.92 (1H, d, 5.5 Hz), 3.97 (1H,
dd, 5.5,5.0 Hz), 3.84 (1H, dd, 3.5, 3.5 Hz),
3.59 (2H, m).
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