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Table 2. 13C NMR Data?

CDCl5 (CD3):CO (CD3)2S0O CeDy; CD;CN CD;0D D;O
solvent signals 77.16 £0.06 29.84 4+ 0.01 39.52 4+ 006 128.06 4+ 0.02 1.32 = 0.02 49.004+0.01
206.26 £ 0.13 118.26 £ 0.02
acetic acid Co 175.99 172.31 171.93 175.82 173.21 175.11 177.21
CH; 20.81 20.51 20.95 20.37 20.73 20.56 21.03
acetone CO 207.07 205.87 206.31 204.43 207.43 209.67 215.94
CH; 30.92 30.60 30.56 30.14 30.91 30.67 30.89
acetonitrile CN 116.43 117.60 117.91 116.02 118.26 118.06 119.68
CH; 1.89 1.12 1.03 0.20 1.79 0.85 1.47
benzene CH 128.37 129.15 128.30 128.62 129.32 129.34
tert-hutyl alcohol C 69.15 68.13 66.88 G8.19 G8.74 69.40 70.36
CH; 31.25 30.72 30.38 30.47 30.68 30.91 30.29
tert-butyl methyl ether OCH; 49.45 49.35 48.70 49.19 49.52 49.66 49.37
C T12.87 T2.81 T72.04 72.40 73.17 74.32 75.62
CCH;s 26.99 27.24 26.79 27.09 27.28 27.22 26.60
BHT Ci(1) 151.55 152.51 151.47 152.05 152.42 152.85
Ci(2) 135.87 138.19 139.12 136.08 138.13 139.09
CHIi(3) 125.55 129.05 127.97 128.52 129.61 129.49
Ci4) 128.27 126.03 124.85 125.83 126.38 126.11
CHsAr 21.20 21.31 20.97 21.40 21.23 21.38
CH:C 30.33 31.61 31.25 31.34 31.50 31.15
C 34.25 35.00 34.33 34.35 35.05 35.36
chloroform CH 77.36 79.19 79.16 77.79 79.17 79.44
cyclohexane CH; 26.94 27.51 26.33 27.23 27.63 27.96
1.2-dichloroethane CH; 43.50 45.25 45.02 43.59 45.54 45.11
dichloromethane CH; 53.52 54.95 54.84 53.46 55.32 54.78
diethy'l ether CH; 15.20 15.78 15.12 15.46 15.63 15.46 14.77
CH; 65.91 66.12 62.05 65.94 G6.32 66.88 66.42
diglyme CH; 59.01 58.77 57.98 58.66 58.90 59.06 58.67
CH; 70.51 T1.03 69.54 70.87 70.99 71.33 70.05
CH; 71.90 T2.63 T1.25 72.35 72.63 72.92 71.63
1.2-dimethoxyethane CH; 59.08 58.45 58.01 58.68 58.89 59.06 58.67
CH; 71.84 T2.47 17.07 72.21 72.47 712.72 71.49
dimethvlacetamide CHs- 21.53 21.51 21.29 21.16 21.76 21.32 21.09

J. Org. Chem., Vol. 62, No. 21, 1997




Table 2. "*C{"H} NMR Data“
carbon  THF-d; CD,Cl, CDCl, toluene-dy CD, C.D.Cl (CDy.CO (CD.,50 CD,CN TFE4, CD,OD D,0
solvent signals 67.21 53.84 77.16 137.48 128.06 134.19 29.84 39.52 1.32 61.50 49.00
2531 128.87 129.26 206.26 118.26 126.28
127.96 128.25
125.13 125.96
20.43
acetic acid CO 171.69 175.85 175.99 175.30 17582 175.67 172.31 171.93 173.21 177.96 175.11 177.21
CH, 20013 20,91 2081 20.27 20.37 20.40 20.51 2095 20.73 20.91 20.56 21.03
acetone CO 204.19 206.78 207.07 204.00 204.43 204.83 205.87 206.31 207.43 32.35 209.67 21594
CH;y 3017 31.00 3092 30.03 30.14 3012 30.60 30.56 30.91 214.98 30.67 30.89
acetonitrile CN 116.79 116.92 116.43 11576 116.02 115.93 117.60 117.91 118.26 118.95 118.06 119.68
CH, 0.45 2.03 1.89 0.03 0.20 0.63 1.12 1.03 1.79 1.00 0.85 1.47
benzene CH 128.84 128.68 128.37 128.57 128.62 128.38 129.15 128.30 129.32 129.84 129.34
tert -butyl aleohol (CH4)aC 67.50 69.11 69.15 68.12 68.19 6819 68.13 66.88 68.74 72.35 69.40 7036
(CH4),C 30.57 3146 3125 30.49 30.47 31.13 3092 30.38 3068 31.07 3091 30.29
carbon dioxide O, 125.69 125.26 124.99 12486 12476 126.08 125.81 124.21 125.89 126.92 126.31
carbon disulfide [ 193.37 192.95 192.83 192.71 192.69 192.49 193.58 192.63 193.60 196.26 193.82 197.25
carbon tetrachloride CCly 96.89 96.52 96.34 96.57 96.44 96.38 96.65 95.44 96.68 97.74 97.21 96.73
chloroform CH 7924 77.99 77.36 77.89 77.79 7767 79.19 79.16 79.17 T8.83 79.44
18-crown-6 CH, T71.34 T0.47 70.55 70.86 70.59 T0.55 T1.25 69.85 71.22 T0.80 7147 T0.14
cyclohexane CHa 27.58 27.38 2694 27.31 27.23 26.99 27.51 26.33 27.63 28.34 2796
1,2-dichloroethane CHs 44.64 44.35 43.50 43.40 43.59 43.60 45.25 4502 45.54 45.28 4511
dichloromethane CHs 54.67 54.24 5352 53.47 53.46 53.54 54.95 54.84 55.32 54.46 54.78
diethyl ether CH, 15.49 15.44 15.20 15.47 15.46 15.35 15.78 15.12 15.63 15.33 15.46 14.77
CH- 66.14 66.11 6591 65.94 65.94 65.79 66.12 62.05 66.32 67.55 66.88 66.42
diglyme CH;y 58.72 58.95 59.01 58.62 58.66 58.42 58.77 5798 58.90 59.40 59.06 58.67
CH- 7117 7070 7051 70.92 T0.87 70.56 71.03 69.54 70.99 73.05 7133 70.05
CH; 7232 72.25 71.90 72.39 72.35 72.07 72.63 71.25 72.63 71.33 7292 71.63
dimethylformamide CH 161.96 162.57 162.62 161.93 162.13 162.01 162.79 162.29 163.31 166.01 164.73 165.53
CHsy 35.65 36.56 36.50 35.22 3525 35.45 3615 3593 36.57 3776 36.89 37.54
CH;y 30.70 31.39 3145 30.64 3072 3071 31.03 30.73 31.32 30.96 316l 32.03
1. 4-dioxane CH, 67.65 67.47 67.14 67.17 67.16 66.95 67.60 6636 67.72 68.52 68.11 67.19
DME CH;y 58.72 59.02 59.08 58.63 58.68 58.31 58.45 58.03 58.89 59.52 59.06 58.07
CH: 72.58 72.24 71.84 72.25 72.21 T1.81 72.47 7117 72.47 72.87 7232 T1.49
ethane CH;y 6.79 6.91 6.89 6.94 6.96 691 6H.88 6.61 6.99 7.01 6.98
ethanol CH, 18.90 18.69 18.41 18.78 18.72 18.55 18.89 18.51 18.80 18.11 18.40
CHa 57.60 58.57 58.28 57.81 57.86 57.63 57.72 56.07 57.96 59.68 58.26
ethyl acetate CHACO 20.45 21.15 21.04 20.46 20.56 20,50 20,83 20.68 21.16 21.18 2088
CO 170.32 171.24  171.36 170.02 17044 170.20 170.96 170.31 171.68 175.55 172.89
CH, 60.30 60.63 60.49 60.08 60.21 60.06 ol.56 59.74 60.98 62.70 61.50

2178 Organometallics, Vol. 29, No. 9, 2010
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J. Org. Chem. 1999, 64, 5705-5707

Didemniserinolipids A—C, Unprecedented
Serinolipids from the Tunicate Didemnum

sp.

Noemi Gonzalez, Jaime Rodriguez, and Carlos Jiménez*

Departamento de Quimica Fundamental e Industrial,
Facultade de Ciencias, Universidade da Coruna, Campus
da Zapateira, 15071 A Coruha, Spain

Received March 4, 1999

Marine tunicates belonging to the genus Didemnum
(Phylum Chordata, class Ascidiacea) have proven to be
a particularly rich source of structurally diverse and
biologically potent marine metabolites.! Most of these
metabolites are nitrogen-containing compounds derived
from amino acids. which can be classed into two major
categories: (1) cyclic and acyclic peptides (2) and aromatic
alkaloids. Some representative examples of the first
group are the cytotoxic cyclic heptapeptides, such as
mollamide? and cyclodidemnamide,? isolated from Dj-
demnum molle, and the first sulfamic acid peptide
guanidine derivatives, minalemines D—F, isolated from
Didemnum rodriguesi* Some recent examples of aro-
matic alkaloids are the novel predator-deterrent didem-
nimides A—D . isolated from Didemnum conchyliatum,
and the B-carbolines, didemnolines A—D.® Furthermore,
other metabolites with miscellaneous structures have
been found, including the HIV-1 protease inhibitor di-
demnaketals A and B, and a number of enterocin

Aarcivativac 8

5705

graphed on a silica gel flash column and by normal-phase
HPLC followed by reversed-phase HPLC to give pheo-
phetin a and pheophetin a’, previously isolated from the
tunicate Trididemnun solidum."° The CH;Cl; partition
(150 mg). which exhibited the most potent activity (ICs,
0.25 ug/mL against P388, A549, and HT29 tumor cell
lines), was chromatographed on a silica gel flash column
and by reversed-phase HPLC to give pure compounds
1-3.

The molecular formula of didemniserinolipid A (1),
Ca3HsaNOg, was determined by positive HRFABMS of its
pseudomolecular [M + H]* ion at m/z 598.4326 (A 0.7
mmu) and indicated the presence of five degrees of
unsaturation in the molecule. Extensive NMR analysis
(*H NMR, *C NMR, DEPT, 'H-'H COSY, and HMQC)
showed that 1 contained three quaternary carbons, six
methine carbons (two olefinic, three attached to oxygen,
and the last one linked to nitrogen), an indeterminable
number of methylene carbons (three of which are at-
tached to oxygen), and one methyl carbon. The presence
of an acetate group in the molecule was easily deduced
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Table 1. NMR Data for Didemniserinols (1-3) in ClyCD
1 2 3
C no. 3¢ 'H 3C 'H B 'H
1 169.0 s 166.7 s
2 121.4d 577d. 149 121.4d 5.80d. 15.2 5.85d. 153
3 150.5d 6.98 dt, 7.3: 14.9 149.1d 6.95 dt, 7.4: 15.2 6.809 dt, 7.2: 15.3
4 32.2t 217Tm 320t 2.20 ¢, 7.0 3301t 217c. 7.2
5 27.91 143 m 279+t 147 m 27.1t 1.50 m
] 25021t 127 m 253t 1.26 m 2591t
7 351t 141/1.54 m 51t 1.43/1.54 m 364t 1.47/1.54 m
8 77.8d 391 m T78d 38T m 79.0d 3.95m
9 79.8d 4.15brs 52.4d 4.06 br s B3.8d 4.06 br s
10 68.4d 468 brs 66.2 d 4.61 br s 56.9 d 3.65brs
11 371t 1.659/2.06 m iTht 1.69/1.96 m 385t 1.63/2.04 m
12 308t 1.53 m/1.78 dt, 01t 1.53 m/L.79 dt, al4t 1.46 m/L.89 dt, 5.5: 12.9
5.6; 126 5.4:13.1
13 109.4 s 109.5 = 110.6 =
SREELy EERCECECECED VO ELLLLELERE VAOIE R LT ESLEEEECEEED Bt RRREEE % ki FRREEEELED - 13-16m
15-25 250207t 1.21/1.36 m 250-2981 1.2—1.3 264—308t & 13-16m
26 250207t 1.19m 250-2981 1.2—1.3 26.4—308t = 13—-16m
27 200297t 1.50m 25.0-2981 1.60 m 26.4-308t 1§ 1.63m
----- AfessssnnnnnnngifufopannnnnnnnnipdPappuanannnnnnnsn Yousmannnnnnnnn@upfaypaannnnnnnnnnnnfRaljfunnnnnnns I L0 m
29 G5.3t 4.23/4.30 m 652t 4.26/4.34 m 66.2 t 4.17dd, 6.2, 11.5/4.25 dd
34,115
30 5l.2d 38Z2m 51.64d 3281l m 52.3d 3.67 m
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1199990 gomisin A
Journal of the Korean Society for Applied Biological Chemistry 2020 63 39

Dibenzocyclooctadiene lignans from the fruits of Schisandra chinensis and their cytotoxicity on human cancer cell lines
Sung Kyu Choi, Yeong Geun Lee, Rong Bo Wang, Hyoung Geun Kim, Dahye Yoon, Dae Young Lee, Yeon Ju Kimand Nam In Baek

Structure 13¢ NMR

1199989, gomisin J
Journal of the Korean Society for Applied Biological Chemistry 2020 63 39

Dibenzocyclooctadiene lignans from the fruits of Schisandra chinensis and their cytotoxicity on human cancer cell lines

Sung Kyu Choi, Yeong Geun Lee, Rong Bo Wang, Hyoung Geun Kim, Dahye Yoon, Dae Young Lee, Yeon Ju Kimand Nam In Baek
Structure 13¢ NMR

1199992, gomisin C
Journal of the Korean Saciety for Applied Biological Chemistry 2020 63 39

Dibenzocyclooctadiene lignans from the fruits of Schisandra chinensis and their cytotoxicity on human cancer cell lines
Sung Kyu Choi, Yeong Geun Lee, Rong Bo Wang, Hyoung Geun Kim, Dahye Yoon, Dae Young Lee, Yeon Ju Kimand Nam In Baek

Structure 3¢ NMR

1374886. gomisin R CooH3407
Chinese Traditional Patent Medicine 2020 42 1507-1511

Chemical constituents from Kasdsura longipedunculata
TANG Bing-lan, QIN Lang, ZHOU Xiao-lei, WANG Shuo, GONG Xiao-mei, ZHAO Cheng-Jian, MO Dan-dan

Structure 3¢ NMR
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1. sculponin U C.H.0 %‘;gl *fj( E/‘J)I;(T_Z%? é:lilk

jet
Fitoterapia 2014 93 142-149

Diterpenoids from Isodon sculponeatus

Hua-Y1 Jiang, Weil-Guang YWang, Min Zhou, Hai-Yan Wu. Rui Zhan, Xiao-MNian Li, Xue Du, Yan LI,
Jian-Xin Pu, Han-Dong Sun

Structure  CNMR  Structure & "*C NMR

2 stulpenin ¥V Co H2:0,
Fitoterapia 2014 93 142-149

Diterpenoids from Isodon sculponeatus

Hua-Yi Jiang, Wei-Guang Wang. Min Zho
Jian-Xin Pu. Han-Dong Sun LACREEEL L | EEds | #F3

Structure FCHNMR O Structure & CC T Ihandnng sun -

TR R: 3 handong sun FEaEy 170 S5
BN Lt—m T—m Em Ham. 18
1. BR.130.15p-trihydroxy-16-ene-30,20-epoxy-ent-kaur-1.7-dione C_H..O.

20 2278
Chinese Journal of Chemistry 2012 30 1226-1230
\ . ent-Kaurane Diterpencids from Isodon eriocalyx var. laxiflora
Uﬁandong SUI’lj‘j’ﬁE%‘ Weiguang Wang. Haiyan Wu, ¥ue Du, Juming Yan_ Yan Li. Jianxin Pu and Handong Sun
»."Z. %\r E"Jﬁ\%ﬁ? é:nl: Structure  *CNMR  Structure & *C NMR
2. G-hydroxy-3o.20-epoxy-5(6)-ene-ent-kaur-17 15-frione  C_ H_,0,
Chinese Journal of Chemistry 2012 30 1226-1230

ent-Kaurane Diterpencids from Isodon eriocalyx var. laxiflora
Weiguang Wang, Haiyan Wu, Xue Du. Juming Yan, Yan Li, Jianxin Pu and Handong Sun
Structure  *CNMR  Structure & *C NMR
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1. Kadcotrione A C,.H

20 448
Journal of Natural Products 2013 76 2350-2354

Kadcotriones A-C: Tricyclic Triterpencids from Kadsura coccinea

Cheng-Qin Liang. Yi-Ming Shi, Xing-Yao Li, Rong-Hua Luo, Yan Li, Yong-Tang Zheng. Hong-Bin
Zhang, Wei-Lie Xiac. and Han-Dong Sun I

Structure  "*C NMR  Structure & "*C NMF
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2. Kadcofrione A CagHseOp

Journal of Natural Products 2013 |c15H2402 R
Kadcotriones A-C: Tricyclic Triterpenoids fro
Cheng-Qin Liang, Yi-Ming Shi, Xing-Yao Li, F

Zhang, Wei-Lie Xiao. and Han-Dong Sun TSR W% C15H2402 TRIGH 601 FEER

Structure  “CNMR  Structure & “C NMF BEH —m T—m EBEm %8’ 171
1. (4R.5R)-muurol-1(6).10(14)-diene-4 5-diol ~ C,_H,,0,
IMagnetic Resonance in Chemistry 2014 52 51-56

Muurolane-type sesquiterpenes from marine sponge Dysidea cinerea
Phan Van Kiem. Chau Van Minh, Nguyen Xuan Nhiem, Nguyen Thi Cuc, Nge Van Quang. Hoang

[y\C 1.0 % ﬁiﬁ? Le Tuan Anh, Bui Huu Tai. Pham Hai Yen, Nguyen Thi Hoai. Kim Young Ho. Nanyoung Kim,
151194Y9 ﬁ 3 R Seondu Park and Seung Hyun Kim

Structure CNMR Structure & C NIVMR

2 {2-[(2-ethylhexyloxy]phenylimethanol C,eH2.0;
Helvetica Chimica Acta 2013 95 2020-2032
Synthesis of Highly Substituted Hexahelicenes

Manfred Schwertel, Sabine Hillmann and Herbert Meier

Structure  "C NMR  Structure & *C NIMR
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Journal of Natural Products, Phytochemistry, Planta Medica, Journal

of Asian Natural Products Research, Natural Product Communications,

Natural Product Research, Phytochemistry Letters, Records of Natural
Products, Chemical & Pharmaceutical Bulletin
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Journal of Natural Medicines 2006 60

New citrinin derivatives isolated from Penicillium citrinum
Daigo Wakana, Tomoo Hosoe, Takeshi ltabashi, Kaoru Okada and Galba Maria de Campos Takaki, et al.

BRIkl Match Report

Structure  °C NMR  Structure & PCNMR  &1E4#F

279-284
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ID | ZR0EHE  GHBCNMR Description

1 183.3 184.4 OK
2 171.3

3 158 158 OK
4 156.4 155.5 OK
5 147.6 147.4 OK
6 139.6 139.3 OK
7 137.8 137.9 OK
8 135.6 135.8 OK
9 132 131.9 OK
10 130.8 130.8 OK
11 116.7 116.5 OK
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19 20.2 21 OK
20 19.7 19.1 OK
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23 17.8

24 10.8 11.5 OK
25 9.7 10.8 OK
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1. caryophyllene oxide

TR 100%
Chemical & Pharmaceutical Bulletin 2003 51(10) 1208-1210
A New Furanoid Diterpene from Caesalpinia pulcherrima
Consolacion Y. RAGASA, Jerome GANZON, Joy HOFILENA Benjie TAMBOONG,and John A. RIDEOUT
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Journal of Natural Products 1996 59 1084-1086 Solvent Position 13C
Sesquiterpenes from Baeclea frutescens NMR
Wing-yan Tsui and Geoffrey D. Brown 1 4072
Structure  C NMR  Structure & °C NMR  BHiE1EH\E 2 125.7
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1. MN-acetyl-nornuciferingZ)

CopHaqNOs  fRILLE: 85 7%

Flanta Medica 1992 a8 184-187
Zur NME-Spektroskopie von N-Acylaporphin- Allzaloiden aus Tinospora crispa
MMR-Assignments of MN-Acylaporphineg Alkaloids from Tinospora crispa
Structure TG MMR Structure & 13 NMR BHEERE

N-acetvl nornuci ferin(Z) AESH TS

H4,CO

H3CO

2. N-acetyl-nornuciferin(E)
CogHzqMNOg  fHILE: 85 7%
FPlanta Medica 1992 a8 184-187

Solvent Position 13C NER
o-1 145, 8
o2 152
o3 111. 2

Zur NME-Spektroskopie von N-Acylaporphin- Allzaloiden aus Tinospora crispa
MMFE-Assignments of N-Acylaporphine Alkaloids from Tinospora crispa

Structure 190 NMR Structure & 1°C NMR FREERIE
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N-acety] nornuciferin (E) AViS T EFIRRTE .

H3CO
N. O
H43CO H“Cf
1
R
R = CH,
Solwvent Position 11135
C-1 145, 6
c-2 152, 3
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