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Cyclodipeptides from medicinal insect Blaps rynchopetera
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Abstract: Objective To investigate the chemical constituents of Blaps rynchopetera. Methods Compounds were isolated and
purified on silica gel, Sephadex LH20, ODS, and D101 column chromtography. The structures were elucidated on the basis of NMR
spectral data and HR-ESI-MS. Results Ten cyclodipeptides were isolated from the n-butyl extract fraction of B. rynchopetera, and
their structures were determined as cyclo (Leu-Pro) (1), cyclo (Val-Pro) (2), cyclo (Ile-Pro) (3), cyclo(Ser-Pro) (4), cyclo (Tyr-Pro) (5),
cyclo (Val-Ile) (6), cyclo (Val-Leu) (7), cyclo (Val-Tyr) (8), cyclo (lle-Tyr) (9), and cyclo (Phe-Tyr) (10). Conclusion All the 10
compounds are isolated from B. rynchopetera for the first time.
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W R EEEE ! Blaps rynchopetera Fairmaire JE#Y &, SERSMRE 287 mARIC%, dRiHA, 5
#H (Coleoptera) #ULH |} (Tenebrionidae) & R R AR VRS I RE o /O I e 25 XL 25 58 X 9
)& Blaps Fab., {iFRRE5E 1 ANBRHRL g, KEMIAL T, 80%Lh & A i ™, Jnsek,
ed, SRbAE, Rl ZAHm RS ARSNGB E T o AT T LR R S
25, FHTHGEREE. BRI DL B W90, % B ISR IR A A 4 B A9 2] 10 AN FR
FURE. FLE. PR KUBER . AU S ISR S, 2l B E IR (LRI ZTR) [cyclo
F.wn. RSN, AEmREERE%E  (Leu-Pro), 1] MEHEMR-IEMR) [cyclo (Val-Pro),
EEE N T, SR 7ot ssset 2] MR R-IE ) [cyclo (le-Pro), 3]+ (%
ZER . AR X Z BRI R T RUR-IEUR) [cyclo (Ser-Pro), 4], FR(IEZURR-IIH 2 IR)
BB Z PEAE RIS, AT DI T8 [cyclo (Tyr-Pro), 5]. H(GHEIR-F R MR) [cyclo
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7. HERERR-IEEIR) [cyclo (Val-Tyr), 8] (%
S MR-BREIR) [cyclo (Ile-Tyr), 9] MIFRCHE N A IR-
%% ’R) [cyclo (Phe-Tyr), 10]. 10 ™MEEW¥ ke
RN H] B b 3 B9 4921
1 50

Bruker AV-400 7Y% SL ¥ 3 1% A% ;. Agilent
G3250AA LC/MSD TOF H! Himt 55 K AT I [a) JFT i1
([ Agilent Ar]); ff[E Heidolph Jgkk 28 kAN
EYELA TG A B CH AR R nt AL 25 bk 2 41D
KALB G (D101 ) F0A: €8 1% ) w0 28 W 5 R
(Pharmadex LH-20) W H T % K ISP A 7] ; RP-1g
J& H Merck 22wl A EEAMRN T Bilgrefe T 2F
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FESL T 2008 4F 6 JIF] 7 HAE A KNI
o WL RZPAT ERER 5 E W R EEE ! Blaps
rynchopetera Fairmaire, FfiiFrAx (2008071001) I}
DRAF TR B2 It 24 PR B2 O e 1R Xt 5 BB 5 I
FEWFFT O 24 B bR A =
2 RBESSE

fEvE R EEE T, JFKRAE, K+, #fr. H
FIRTH 5 kg, R 95%LFEVREREN 3 WK, W 1
K48 h, J5 2 k% 24ho P, GIFUEM, DR
W CBERTCRERR, INNIE S Kk, 430 A ek T
A BERR CBEFIIE T BEASE . Hor E T BEARHH
gy (21400 @) W RALBHIG, JeHKBERL, 725Kk
W FEA ) 50% I REFN AL e, 433 50%
TR 8 30 350 A PR e T 8 0 o 50% FPY I I 8 70
(50 > nbfkfet:, &OUi-HEE (91 1-0: 1) BHE
Vel 35 6 ¥4 Fr. A~F, o Fr. A~D ¥4
SRl IR K A ODS M e 4l 15 2140 &)
1 (5mg). 2 (40mg). 3 (10 mg)~ 4 (15 mg).
5 (7 mg). 6 (20 mg)~ 7 (4 mg). 8 (2 mg). 9
(2mg). 10 (3 mg).
3 HHEE

WEY 1. AEEHIREAR, T80, FlE.
TLC MRBA PR WA, R REFFEM TLC RE
TR HCL TR RAL K2 1 h JE G, 448 HCL
e = B SR LL T B = R A I, SR
&Ml e I K45 1) . HR-ESI-MS 45t mi/z

211.147 6 [M+H]", 233.130 0 [M+Na]", 4546k,
S HE Sy A CuHisNO2 'H-NMR #5147 i
24 d ML, SRORTTRES A R A IR BT
PC-NMR #3611 ANk, 2b 34 CHL (55 (9227,
28.1, 45.5) $E7n Al BEA G B, W) — AN gk
R BN Ky 6 AN C (2% . "H-NMR (400 MHz,
CDCl3) 8: 6.01 (1H, brs, -NH), 4.11 (1H, t, J = 8.0 Hz,
Pro-H-3a), 4.01 (1H, dd, J = 9.6, 3.2 Hz, Leu-H-2),
3.62~3.52 (2H, m, Pro-H-5), 2.35 (1H, dtd, J = 15.6,
6.8, 2.8 Hz, Pro-H-3a), 2.18~1.96 (3H, m, Pro-H-3b,
Leu-H-3a, Pro-H-4a), 1.90 (1H, m, Pro-H-4b), 1.73
(1H, m, Leu-H-4), 1.52 (1H, ddd, J = 14.5, 9.5, 5.0
Hz, Leu-H-3b), 0.99 (3H, d, J = 6.6 Hz, Leu-H-5),
0.95 (3H, d, J = 6.6 Hz, Leu-H-6); “C-NMR (100
MHz, CDCl3) 6: 166.2 (Leu-CO), 53.3 (Leu-C-2),
38.6 (Leu-C-3), 24.7 (Leu-C-4), 23.3 (Leu-C-5), 21.2
(Leu-C-6), 170.2 (Pro-CO), 59.0 (Pro-C-2), 22.7
(Pro-C-3), 28.1 (Pro-C-4), 45.5 (Pro-C-5). VL ¥k
5 SRR B SEA ), e A 1 AR
AMR-MEIR). oAb 9 MEEWi i A b 72
iff 2 4584 o

G 2 LN (R . TLC AL &
AN, e =W B AR E, RIS B TLC R
PR 7K I el — W 2 0 SR 40, SR BT RE
NI kGE R . "H-NMR (400 MHz, CDCls) 6: 6.14
(1H, brs, -NH), 4.07 (1H, t, J = 7.6 Hz, Pro-H-2), 3.93
(1H, brs, Val-H-2), 3.62 (1H, m, Pro-H-5a), 3.53 (1H,
m, Pro-H-5b), 2.62 (1H, m, Pro-H-3a), 2.37 (1H, m,
Pro-H-3b), 2.03 (2H, m, Pro-H-4), 1.90 (1H, m,
Val-H-3), 1.05 (3H, d, J = 7.2 Hz, Val-H-4), 0.90 (3H,
d, J= 6.8 Hz, Val-H-5); ">C-NMR (100 MHz, CDCls)
5. 164.9 (Val-CO), 60.4 (Val-C-2), 28.5 (Val-C-3),
19.2 (Val-C-4), 16.1 (Val-C-5), 170.1 (Pro-CO), 58.8
(Pro-C-2), 22.4 (Pro-C-3), 28.4 (Pro-C-4), 45.1
(Pro-C-5). LA b ¥odfs 5 Scikdaa i A — 5", %
EEY 2 AREAR-THEIR).

&Y 3. Ak, =R avE, TLC
RV A 82 7 A8 i 5 = (0 4 40t . "TH-NMR
(400 MHz, CDCls) d: 6.20 (1H, brs, -NH), 4.16 (1H, t,
J = 7.5 Hz, Pro-H-2), 3.97 (1H, m, Ile-H-2), 3.62~
3.51 (2H, m, Pro-H-5), 2.36 (1H, m, Pro-H-3a),
2.18~1.96 (2H, m, Pro-H-4a, 3b), 1.91 (1H, m,
Pro-H-4b), 1.65 (1H, m, Ile-H-3), 1.42 (1H, m, Ile-H-
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4a), 1.17 (1H, m, Ile-H-4b), 1.06 (3H, d, J = 6.8 Hz,
lle-H-6), 0.93 (3H, t, J = 6.8 Hz, Ile-H-5). *C-NMR
(100 MHz, CDCl3) d: 164.9 (Ile-CO), 60.5 (Ile-C-2),
353 (Ile-C-3), 24.0 (Ile-C-4), 15.9 (Ile-C-5), 12.1
(Ile-C-6), 169.8 (Pro-CO), 58.8 (Pro-C-2), 22.3
(Pro-C-3), 28.5 (Pro-C-4), 45.1 (Pro-C-5). UL _EX#s
5 SChRARGE A 2, M et 3 R
AIR-MH 2 1R) -

a4 AR, B R, TLC
AN PR /K i i i — P S R 41 {5 . HR-MS-ESI mi/z:
207.074 2 [M+Na] ($1515 207.074 6, CgH;;N,03).
'H-NMR (400 MHz, CD;0D) ¢: 4.14 (1H, t, J = 7.6
Hz, Pro-H-2), 4.06 (1H, m, Ser-H-2), 3.82 (1H, dd, J =
11.6, 4.8 Hz, Ser-H-3a), 3.79 (1H, dd, J = 11.6, 4.4
Hz, Ser-H-3b), 3.54~3.47 (1H, m, Pro-H-5a), 3.42~
336 (IH, m, Pro-H-5b), 2.28 ~ 2.19 (1H, m,
Pro-H-3a), 1.95~1.80 (3H, m, Pro-H-3b, 4a, 4b);
BC.NMR (100 MHz, CD;OD) &: 165.0 (Ser-CO),
56.8 (Ser-C-2), 60.3 (Ser-C-3), 170.5 (Pro-CO), 58.8
(Pro-C-2), 21.8 (Pro-C-3), 28.2 (Pro-C-4), 44.8
(Pro-C-5). LL_F¥dls b5 Scikipis — 80, et
G 4 WL T R-THATR) -

& 5. wEAE R, e = E R A, TLC
R AT 1 K i I B = i 45 20 (0. "H-NMR (400
MHz, CD;COCDs) d: 7.17 (2H, d, J = 8.0 Hz
Tyr-H-5), 6.78 (2H, d, J = 8.0 Hz, Tyr-H-6), 4.32 (1H,
t, J = 5.6 Hz, Pro-H-2), 4.13 (IH, t, J = 7.6 Hz,
Tyr-H-2), 3.55 (1H, dt, J = 11.6, 8.0 Hz, Pro-H-5a),
3.41~3.35 (1H, m, Pro-H-5b), 3.24 (1H, dd, J = 14.4,
4.4 Hz, Tyr-H-3a), 2.93 (1H, dd, J = 144, 6.8 Hz,
Tyr-H-3b), 2.60 (1H, m, Pro-H-3a), 2.13 (1H, m,
Pro-H-3b), 1.85 (1H, m, Pro-H-4a), 1.68 (1H, m,
Pro-H-4b); “C-NMR (100 MHz, CD;COCDs) &:
165.1 (Tyr-CO), 56.4 (Tyr-C-2), 35.4 (Tyr-C-3), 130.7
(Tyr-C-4), 127.5 (Tyr-C-5), 115.2 (Tyr-C-6), 156.3
(Tyr-C-7), 169.1 (Pro-CO), 58.7 (Pro-C-2), 22.1
(Pro-C-3), 28.1 (Pro-C-4), 44.7 (Pro-C-5). UL F¥idf
53 iRAE A S, e 5 IR
SIR-IHZIR) -

WEW 6: FIlE R, e =E R @Y, TLC
BRJGUE R 7K M i i — I 2 48 41 (% . HR-MS-ESI m/z:
213.160 1 [M-+H]" G541 213.160 3, CpHyN,05)5
'H-NMR (400 MHz, CDCl3) &: 5.97 (2H, brs, -NH),

3.98 (1H, brs, Ile-H-2), 3.94 (1H, brs, Val-H-2), 2.51
(1H, m, Val-H-3), 2.19 (1H, m, Ile-H-3), 1.46 (1H, m,
Ile-H-4a), 1.22 (1H, m, Ile-H-4b), 1.05 (3H, d, J = 6.4
Hz, Val-H-4), 1.03 (3H, d, J = 6.4 Hz, Val-H-5), 0.94
(3H, d, J = 6.4 Hz, lle-H-6), 0.93 (3H, t, J = 6.8 Hz,
lle-H-5); “C-NMR (100 MHz, CDCly) &: 167.5
(Val-CO), 59.8 (Val-C-2), 30.8 (Val-C-3), 18.9
(Val-C-4), 16.3 (Val-C-5), 167.5 (Ile-CO), 59.8
(Ile-C-2), 37.7 (Ile-C-3), 23.9 (Ile-C-4), 15.4 (Ile-C-5),
11.8 (Mle-C-6) LA ¥l 5 Sciikapm SEA —5,
W ENEY) 6 jﬂ(%%@& Bﬁaﬂi&)

wEY 7. A B ARE, TLC
ff))’zmﬁwkﬁﬁ}ésn:@]ﬂﬂ%‘ééléo HR-MS-ESI m/z:
213.161 9 [M+H]" G541 213.160 3, C1iH0N,0,)
'H-NMR 305 K413 5 N, 55 R A 2400 AT il &
WOME S EAMAIITIHE. PC-NMR (100 MHz,
CDCl3) o: 167.5 (Val-CO), 60.2 (Val-C-2), 31.5
(Val-C-3), 18.9 (Val-C-4), 16.5 (Val-C-5), 168.9
(Leu-CO), 53.1 (Leu-C-2), 43.8 (Leu-C-3), 24.2
(Leu-C-4), 23.3 (Leu-C-5), 21.0 (Leu-C-6). LA %
553k A SO, s e A T IR
AMR-C 2 TIR)

th&Y) 8: FEF A . HR-MS-ESI m/z: 261.125 7
[M—H] , 263.141 7 [M+H]" G184 263.139 6,
C14H15N>03). 'H-NMR (400 MHz, CD;OD) §: 7.05
(2H, d, J = 8.4 Hz, Tyr-H-5), 6.73 (2H, d, J = 8.4 Hz,
Tyr-H-6), 4.26 (1H, td, J = 4.4, 1.2 Hz, Tyr-H-2), 3.66
(1H, dd, J = 4.8, 1.2 Hz, Val-H-2), 3.17 (1H, dd, J =
14.0, 4.8 Hz, Tyr-H-3a), 2.96 (1H, dd, J = 14.0, 4.8
Hz, Tyr-H-3b), 1.67 (1H, m, Val-H-3), 0.85 (3H, d, J =
7.8 Hz, Val-H-4), 0.51 (3H, d, J = 7.8 Hz, Val-H-5). A
EEE S SR IRE A — B, s e kA 8
NIRRT ATR)

&M 9: kK. HR-MS-ESI m/z: 277.158 0
[M+H]" (W848 277.155 2, C1sHyoN,05). 'H-NMR
(400 MHz, CD;0D) §: 7.05 (2H, d, J = 8.4 Hz,
Tyr-H-5), 6.72 (2H, d, J = 8.4 Hz, Tyr-H-6), 4.29 (1H,
td, J=4.4, 1.3 Hz, Tyr-H-2), 3.72 (1H, dd, J = 4.4, 1.6
Hz, Ile-H-2), 322 (1H, dd, J = 14.0, 5.6 Hz
Tyr-H-3a), 2.92 (1H, dd, J = 14.0, 5.6 Hz, Tyr-H-3b),
1.43 (1H, m, Ile-H-3), 0.61~0.83 (2H, m, Ile-H-4),
0.78 (3H, d, J = 7.8 Hz, Ile-H-6), 0.73 (3H, t, J = 7. 8
Hz, Tle-H-5). LA b3 5 Sk as 2 A — 5,
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WA 10: FENA . HR-MS-ESI m/z: 311.142 5
[M+H]" GH5A4E 311.139 6, C13H18N203) 333.124 3
[M+Na]’, 309.125 6 [M—H] . 'H-NMR (400 MHz,
CD;0D) ¢: 7.35 (2H, t, J = 7.6 Hz, Phe-H-6), 7.27
(1H, t, J = 7.6 Hz, Phe-H-7), 7.14 (2H, d, J = 7.6 Hz,
Phe-H-5), 6.96 (2H, d, J = 8.4 Hz, Tyr-H-5), 6.79 (2H,
d, J = 8.4 Hz, Tyr-H-6), 4.10 (1H, m, Phe-H-2), 4.07
(1H, m, Tyr-H-2), 2.83 (1H, dd, J = 14.0, 4.4 Hz,
Phe-H-3a), 2.75 (1H, dd, J = 14.0, 4.4 Hz, Tyr-H-3a),
2.21 (1H, dd, J = 14.0, 6.0 Hz, Phe-H-3b), 2.12 (1H,
dd, J=14.0, 6.0 Hz, Tyr-H-3b). BL_#¥s 5 ki &
JEA gL A 10 IR R R 1
AR
Sk
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