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Two new fatty acid esters from Diaphragma Juglandis Fructus
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Abstract: Objective To study the chemical constituents from Diaphragma juglandis Fructus. Methods The chemical constitutes
were isolated and purified by silica gel, ODS, preparative MPLC and preparative HPLC. Their structures were elucidated based on
1D-NMR, 2D-NMR, and HR-ESI-MS. Results Five fatty acids compounds were isolated and identified from Diaphragma
juglandis Fructus. The structures of 1 and 2 were established and named juglans acid ester A (1) and juglans acid ester B (2),
respectively. The other compounds were identified as pinellic acid (3), (£)-11R,128,13S-trihydroxy-9-octadecenoate (4), and
98,128,13S-trihydroxy-octadeca-10E,15Z-dienoic acid (5). Conclusions Compounds 1 and 2 are new fatty acid esters. Compounds
3—S5 are isolated from Juglans regia for the first time.
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98,128,135- trihydroxy-octadeca-10E,15Z-dienoic acid
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RIS AT BEAEREEES, 2O0KREES
s AHICAEAAZAR 1T R P2 2 B A R K
SHEET, FIHFRME. RFER BRI R ZED-10,
T SR 3 LA 2 FH SRR, T RS 1 A
AR SEENT 3 0o AR T0% £ BESE I IR BE R T8 A5 1S
BLHEATHE I, A L5 19 2 5 MIRITRE G,
a3 A% 8 NEHMEERE A (juglans acid ester A, 1)
MRS B (juglans acid ester B, 2)+ pinellic acid
(3). (2)-11R,128,13S-trihydroxy-9-octadecenoate (4)
A 98,128,138- =2+ )\ JE-10E,15Z- &K IR (98,
128,13S-trihydroxyoctadeca-10E,15Z-dienoic acid, 5),
Hr e &9 1 A2 Bt R R TR A4
1 {XE5HH

Bruker Ascend-600 MHz T #% fif FE 4R i i A% ({2
Bruker 2A7]); Triple TOF™5600 MS/MS i i ¢
iy (32 E ABSciex A @) ); Biichi pump
Manager C-610 %4 b (534 (it Biichi A #]);
Waters 2695-2998-2414 /#1284 m AU AH A (5%
Waters A ] ); &7 Essentia LC-16P ffil] 8 24 = &%
WA 8 3% 4 ( H 4« SHIMADZU A ] ); Sharpsil-U C g
A3 M R FE (250 mm X 4.6 mm, 5 um); Sharpsil-U
Cis Hl AR (250 mmX21.2 mm, 5pm);
BRERER (200~300. 80~120 H, FH &L
J7); HEEIE ODS (HA YMC AF]D; failigh FilE
(Bifi L OCEANPAK A 7)) HAh G349 73 dr 4l R
EE U 2E R A PR AR,

AT 2021 4F 3 HIW Ak E R 258
Y, @l R 2 RS M AR S Nk R
YIEARE Juglans regia LS T AR MBAE . B 5
FRA (20210301 JHCE T LG R 25 K AR H 2
2 IEEENE

B0 5 kg, H 8 55 70% SREM ARt
B3R (KR 2h), GHRIOH, BUEKRAFR[LSER
B 1.1 kgo BEMANIEEZRM/KM RS, K
WA (60~90 C). BEE:Z LB AI/KIBAIE T
PR R 3 IR, IO B A T
& BRI T B 3 ANZERGHRAL . BUEE R £ R AR ELES
B (%1260 g) SRERFE GRS, & H bi-HEE (50
0.50:1.20:1.10:1.5:1.3:1.2:1. 1:
1. 0: 1) RGrEE3 8 MLy A~H. 414y B4
ODS H & fil] &3 AH 73 25 (FEE-7K 10%~100%), 15
F 15 MR B-1~B-15.B-12 44145 2 = ROUAH 4

okk il %%

B (64%H ) 1FEMLE 1 (1.2 mg, =229
min) 12 (2.5mg, ®=23.7min); 4% C %4 ODS
P ) AR 203 (10%~100% FFEE), JL73%) 13
ALY C-1~C-13.C-9 L1 44 24 B0 AH € i 73 25
(61%H ) HEHLAEY) 3 (7.7 mg, &R=23.5min),
C-10 &l % B S WO AR Ll 70 B (70%H ) 153
&S5 (6.6 mg, =252 min), C-11 £
B T A B (75%FEE) HEEY 4 (7.3
mg, R=27.1 min),
3 HHEE

wE 1. TERY); (ol +32.0° (¢ 0.05,
MeOH); HR-ESI-MS 5 tH#E7>F 25 704 m/z 259.153 8
[M+H]" GHEAEHN 259.154 5); 454 'H-NMR Fl
BC-NMR BEHEM 7> 5N CisH220s, AN 3.
I "H-NMR #E4dlE (& D nTUHBEY 1 &
2 MEARFETFES [6n 430 (1H, ddd, J =
8.2,5.5,2.8 Hz) f14.20 (1H, m)] 11 NMHFAZLT T
=5 [on 3.65 (3H, s)]. PC-NMR 454 DEPT &3 i
N I3ARIES, B 2 MRRIEIRIE S (0c 176.0
A 178.1) 2 NMEEKES (6c 89.8 Fil 72.2) Al 1
MNHEIEBE S (5c 51.9), MANERT LI 55 8 4>
WHERIE S (Oc 38.1, 34.7, 33.8, 30.1X2, 30.0,
26.4,25.9), LCHAE R, KIHEY 1 5 X+ 2
FLAYD sorcomic acid!' VA REEEARH AL, H
x1 &% 1 B 'H-NMR (600 MHz, CD;OD) #0
BC-NMR (150 MHz, CD30D) #{i&
Table 1 'H-NMR (600 MHz, CD30D) and *C-NMR (150
MHz, CD30D) data of compound 1

{730 S dc
1 176.0
2 2.32 (2H,t,J=7.4 Hz) 34.7
3 1.61 (2H, overlapped) 259
4 1.35 (2H, overlapped) 30.1
5 1.35 (2H, overlapped) 30.0
6 1.35 (2H, overlapped) 30.1
7 1.45 (2H, m) 26.4
8 1.62 (2H, overlapped) 33.8
9 4.30 (1H, ddd, J=8.2,5.4,2.7 Hz) 89.8
10 4.20 (1H, m) 72.2
11 2.89 (1H, dd, J=17.9, 6.5 Hz) 38.1

2.39(1H,dd, J=17.9, 3.4 Hz)
12 178.1
1-OCHs  3.65 (3H, s) 51.9
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1D-NMR FEEZEFETHEY 1 h 2 1 PRI
G, HH C-1 N R ERS A E X R E) . X PR
WAYI 1 A]RERE sorcomic acid #2FE F[#2FLl F A
BRI RER AR 20 X —HERHb A9 1 151X
(C13HnO0s) K 4eHoei (K1) FriEsk.
TEAGED) 1 1) HMBC #+, H-OCH3 (6 3.65)
5 C-1 (5¢ 176.0) [HAF{EI ARG, ESEH A
C-1 M. L&Y 1 ARSI A ET NOESY 5L
0. 7 NOESY HHICHE R mT o S0 82 3] H-110

A1 H-9. H-11p F1 H-10. H-10 Fl H-8 [AfFAEAH AT
5, XY H-9 1 H-10 (A2 xR A, LED 1 1)
248 %6k R BN ok 5 2 54k S0 sorcomic acid FE X JiE
Yo EEE R E . CELEY) sorcomic acid H i
B4 [a]? +28.0° (¢ 0.35, MeOH), tL&40 1 et
FEE A [o]? +32.0° (¢ 0.05, MeOH), PIHfiE &
Y1 465 #7 5 sorcomic acid — 2, B4 9R,10S.
i LRI, W TAOE 1 EmnE 1 R, &
KRR FEY, 4 NAEREE A.

OH

(> Q0
I~

1 k&Y 1 R%HR LS 'H-"H COSY (f8%) 71 HMBC (8isk) #%
Fig. 1 Structure of compound 1 and its key 'H-'H COSY correlations (red bold lines), HMBC correlations (blue arrows)

a2 BEMRY: [a]) +9.0° (¢ 0.1,
MeOH); HR-ESI-MS m/z: 577.394 8 2M+H]" (it
HAHN 577.395 2), [FIN454 'H-NMR. *C-NMR
A1 DEPT 84l H 731 38 CisHasOs, AHIFIE A
2. '"H-NMR ¥l (£2) hEREW2 561
HiFERE 155 [du 5.70 (1H, overlapped), 5.71
(1H, overlapped)], 3 MNMEEXHER FE S [on
4.07 (1H, q, J= 6.3 Hz). 3.91 (1H, t, J= 5.5 Hz) Al
3.41 (1H, m)]. 1 MHEEEFFES [0u 3.65 (3H,
$)I- 1 MHEFRTES [0n0.91 (3H, s)] LALKAE 5™
HESM R 755, BC-NMR 454 DEPT
RN 15 MRES, B 1 DMEERERES (O
175.8). 1 HIEWAE S (0c 136.2 A1 131.4). 3 PMEH
WiES (oc 76.5+ 75.7 F172.6). 1 MHEREMRES
(0c 52.0) A1 DMHIEERAF S (5 14.4), MAMEATLL
MELR) 7 AN LRSS (dc 37.6, 34.6, 33.6, 33.1,
26.6,23.7,22.7).

LAY 2 /) HMBC e, AT LLIEMThE 2
H-OCH;3 (du 3.65) 5 C-1 (6c 175.8) 155 RiLfEM
o, HEAT DA e AR RETE C-1 A k. BEAh,
A LU IS NOESY & th C6-C7 [a] XUy g XA
B2, 225 Bt g & A B EEHEN S
2 NEERNRWIRER R G, PR (E)-5,8,9-
=R HE-6- T DUME IR F G, 1X —HE 1R T Lhdik HSQC
'H-'H COSY 1 HMBC R iG#HTI00E, & 2 By
N T A SCHR R IL, &2 C-5 F1 C-8 [1)
Z ot K 2R DUMEE H-6 F1 H-7 7€ 'TH-NMR F () {E &

k2 &% 2 B 'H-NMR (600 MHz, CD;OD) #n
3BC-NMR (150 MHz, CD:0D) %1
Table 2 'H-NMR (600 MHz, CD30D) and 3C-NMR (150
MHz, CD30D) data of compound 2

30 du dc
1 175.8
2 2.35(2H,t,J=17.4 Hz) 34.6
3 1.69 (2H, m) 22.1
4 1.53 (2H, m) 37.6
5 4.07 (1H, q, J= 6.3 Hz) 72.6
6 5.70 (1H, overlapped) 136.2
7 5.71 (1H, overlapped) 131.4
8 391 (1H, t,J=5.5 Hz) 76.5
9 3.41 (1H, m) 75.7
10 1.53 (1H, overlapped) 33.6
1.34 (1H, overlapped)
11 1.52 (1H, overlapped) 26.6
1.35 (1H, overlapped)
12 1.30 (2H, m) 33.1
13 1.33 (2H, m) 23.7
14 0.91 3H,t,J=7.0 Hz) 14.4
1-OCH3 3.65 (3H, s) 52.0

REHEATHEN . 24 C-5 A1 C-8 45 Fg 78— 3,

B2 58, 8S 5% 5R, 8R, M| H-6 Fl H-7 Itk AL F5{E
FEH AL 24 C-5 A1 C-8 FILEXHA RLM i, BIRY
58, 8R B 5R, 85 M| H-6 A1 H-7 HIAL 2~ A7 R AE AH b
i, S 2 v, H-6 1 H-7 (A0 8 ) 1°F
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Fig. 2 Structure of compound 2 and its key 'H-'H COSY correlations (red bold lines), HMBC correlations (blue arrows)

g, KIHEN C-5 F1 C-8 M4axt AN 58, 85 Bk
SR, 8R. tLEY) 2 XA T IR s BT B B ERIE
Wz i, FbEa R Fik—Sle. % E
Fiik, e TEY 2 IR 2 R, SRR
HIvFte &, A NSRRI B.

WA 3: LY, ESI-MS m/z: 329.3 [M—
H] . '"H-NMR (600 MHz, CD;0D) d: 5.74~5.66 (2H,
m, H-10, 11), 4.06 (1H, g, J = 6.2 Hz, H-9), 3.91 (1H,
t,J = 5.7 Hz, H-12), 3.42 (1H, m, H-13), 2.28 (2H, t,
J =174 Hz, H-2), 1.64~1.58 (2H, m, H-3), 1.53 (2H,
m, H-8), 1.34 (16H, m, H-4~7, 14~17), 0.91 (3H, t,
J = 6.9 Hz, H-18); 3C-NMR (150 MHz, CD;0D) §:
178.2 (C-1), 136.5 (C-11), 131.1 (C-10), 76.5 (C-12),
75.8 (C-13), 73.0 (C-9), 38.2 (C-8), 35.3 (C-2), 33.6
(C-14), 33.1 (C-16), 30.4, 30.3, 30.2 (C-4 or C-5 or
C-6), 26.6 (C-15), 26.4 (C-7), 26.2 (C-3), 23.7 (C-17),
14.4 (C-18). LA ER#¥s 5 30iRHiE H A — 313,k
BENAY) 3 N pinellic acid.

&Y 4. BETE AR, ESI-MS m/z: 353.2
[M+Nal*, [0]?-8.3 (¢ 1.0, MeOH). 'H-NMR (600
MHz, CD;OD) d: 5.57~5.50 (2H, m, H-9, 10), 4.59
(1H, dd, J = 8.2, 3.9 Hz, H-11), 3.58 (1H, m, H-13),
3.25 (1H, dd, J = 6.4, 3.9 Hz, H-12), 2.27 (2H, t, J =
7.4 Hz, H-2), 2.18~2.07 (2H, m, H-8), 1.59~1.50
(4H, m, H-4, 14a, 15a), 1.47~1.27 (14H, m, H-3, 5~
7, 14b, 15b, 16, 17), 0.92 (3H, t, J = 7.0 Hz, H-18);
3BC-NMR (150 MHz, CD;OD) d: 178.0 (C-1), 133.3
(C-10), 130.9 (C-9), 78.9 (C-12), 72.7 (C-13), 67.9
(C-11), 35.2 (C-2), 33.8 (C-14), 33.2 (C-16), 30.7
(C-7), 30.3 (C-5, 6), 30.2 (C-3), 28.8 (C-8), 26.6
(C-15), 26.2 (C-4), 23.8 (C-17), 14.4 (C-18). LL ¥k
5 R oE F A —F0, M ENEY) 4 A
(2£)-11R,128,13S-trihydroxy-9-octadecenoate .

WES: TRy, ESI-MS m/z: 329.2 [M+
H]*, [a]2-15.0 (¢ 1.0, MeOH). 'H-NMR (600 MHz,
CD;0D) 6: 5.76~5.70 (2H, m, H-10, 11), 5.49~5.43
(2H, m, H-15, 16), 4.06 (1H, m, H-9), 3.96 (1H, t, J =

5.3 Hz, H-12), 3.46 (1H, m, H-13), 2.32~2.28 (2H,
m, H-3), 2.28 (2H, t, J = 7.2 Hz, H-2), 2.12~2.07
(1H, m, H-14), 2.07 (1H, m, H-17), 1.60 (2H, m, H-7),
1.47~1.35 (1H, m, H-8), 1.34 (6H, m, H-4~6), 0.97
(3H, t, J = 7.6 Hz, H-18); BC-NMR (150 MHz,
CD;0D) ¢: 177.8 (C-1), 136.5 (C-10), 134.3 (C-16),
131.1 (C-11), 126.4 (C-15), 75.9 (C-13), 75.8 (C-12),
73.0 (C-9), 38.3 (C-8), 35.2 (C-2), 31.5 (C-14), 30.6
(C-4), 30.5 (C-5), 30.2 (C-6), 26.5 (C-7), 26.2 (C-3),
21.7 (C-17), 14.6 (C-18). LA - %di 5 kiR iE FA
— ), W EY) 5 0N 95,128,13S-trihydroxy-
octadeca-10F,15Z-dienoic acid.
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