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A pair of sesquiterpene enantiomers from Chloranthus multistachys
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Yong-ming
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Abstract: Objective To study the sesquiterpenoids from Chloranthus multistachys. Methods A variety of chromatographic
methods were used for the separation and purification, and then the structures were identified by 1D-NMR, 2D-NMR and
Single-crystal X-ray diffraction. Results A total of 10 sesquiterpenoids were isolated from dichloromethane fraction of C.
multistachys and identified as (1R,4R,5R,8S,10R)-1-hydroxy-4-ethoxyeudesm-7(11)-en-12,8-olide (l1a), (1S,4S,5S,8R,10S)-1-
hydroxy-4-ethoxyeudesm-7(11)-en-12,8-olide (1b), (9S,10S)-(—)-9B-hydroxycyclocolorenon (2), myrrhterpenoid N (3), 1a,8a.9a-
trihydroxyeudesman-3(4),7(11)-dien-8p,12-olide (4), dihydrocurcolone (5), curvularin (6), neolitacumone A (7), shizukanolide F (8),
and atractylenolid 111 (9). Conclusion Compounds 1a and 1b are a new pair of sesquiterpene enantiomers, compound 2 is a new
natural product, compounds 3-6 are isolated from this genus for the first time, and other compounds are isolated from this plant for
the first time.
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PERIRL, AR A AE i BART 22 3 4 5 22 AL 52 R oy
BEAT T WD RIWT S, R AR 5] 7 — etk 2p
Wiy aEERMAEY), HAPEEERE, KW
2w RS B A B AP VRN BT A
VR ZE X (7)o R A o P < S =2 R R IR A K
L, A2k 2R S BAT BT 1 24 B E PR S8), HE t,
FHE T H £ 2 il SR AL S PR BE N 2 B SE 2 A A
JGre BRI, ARSI £ B SR 2 A R 2Rk A
FROr AT TIRARIWTIT, DAL g, 253
TR R A Y . R 2R a3 7%
MEZ SR B3 E] 10 MEEmERIEY,
I ID-NMR. 2D-NMR. HLi X SR AT 457
A% E N (1R,4R,5R,8S,10R)-1-F 3k-4- 2 4 JE
¥ M -7(11)- #5 -12,8- N B5 [(1R,4R,5R,8S,10R)-1-
hydroxy-4-ethoxyeudesm-7(11)-en-12,8-olide, 1a].
(1S,45,5S,8R,10S)-1- ¥£ J& -4- 2, %8 FE 4% i -7(11)- 5 -
12,8- M 1 [(15,4S,55,8R,10S)-1-hydroxy-4-ethoxyeudesm-
7(11)-en-12,8-olide, 1b]. (9S,10S)-(—)-9B-hydroxy-
cyclocolorenon (2). myrrhterpenoid N (3). 10,80,90-
= ¥ F - -3(4),7(11)- — 45 -8B, 12- P ik [ 1,80, 9
trihydroxyeudesman-3(4),7(11)-dien-8p,12-olide, 4].
dihydrocurcolone (5). curvularin (6). neolitacumone
A (7). BN F (shizukanolide F, 8). A
MBS 111 Catractylenolid 11, 9). H{b&4 1a Al
1b g 16 A i et B SR A 48, 73 il e 44 (+)-
ZHEGEZANE M M (O)-ZHEESE AN M;
EY 2 J9(+)-FRIR R LEAE S AR N alId Co-Cao FLIFE
AV AR, AR UCE N R IR 7>
BAFR], BINHHIRR M, RIGE XSz E
YIkAT 1 e BRI A8 e EY 3~6 AE KM
ZEE T BARE, EY 7~9 NERMNZE
Yorb o B4R 3
1 U5

Bruker AVANCE |1l HD 600 MHz % i3t 4R
WREA (it Bruker A %)), AB SCIEX Triple ESI
5600 -+ A = 73 HF WAT IS [A) BTG A (2 AB
SCIEX A7), Waters 2695-2998 71 = X AH . Waters
515 il % A (S Waters AF]D, I ERMEEK
Sephadex LH-20 (%[ Amersham Pharmacia Biotech
AFD, Hdh X BT (XtaLAB PRO 11, k3¢
FEEFIA R R 27D, Anton paar MCP 500 jig )t
A CE#EZRMR R AR AR, Spectrum Two A
FT-IR ZL4MEi%A (PerkinElmer, #1412 /K ER

W EH AR AT ), YMC-Pack ODS-A il % i
¥ (250 mm>X20 mm, 5 um, HA YMC A#]D),
Buchi o il & WAH 154% . (it Buchi A7), F
P44 Daicel Chiralpak AD-H (250 mm X 10
mm, 5 um), YMC ODS ikl (50 um, HA
YMC A#]), PRP512 AR (75~100 um, Jbxt
RREM AR ). AB-104N B 4» M1 K F (Fi
METTLER TOLEDO A#)), #ZHEMRI (GFassa)+
RS R (100~200 H, FHHEELT) D,
ai gk (BN IS EBIA R AR, HEE (LR
B AENERATD Ataikal, HAbRT AN
sriraiE ek al (PR RFERA AR AFD.

ZRETE LA RT 2018 4F 11 AR AL H K
thr, VP R 2 K 22 24 2 e X i) AR 3804% %558 N
SR ZR &K =B L 4 % 2% Chloranthus
multistachys Pei 4%, LiEbrAs (20181128) {4
FE T VLV A R 25 R 5 25 4 e h 240 22 L 22
2 BRSNS

2R A EE 20 kg, VIRE G N 4 f5 & (1) 95%
CPEHREA 2 %, A FFRRIOR, 4 2 TE SRR,
HIRE 1.1 kgo BURHMRE PRS2, H
FEE R wE £y =) S 22V (E N A w7 O T I L aE R E R ]
THEMbE BEER OBE. FREBEML, kR4 S
5 73 WS B ERAL 130 g & Be #4375 ga
W WL . BEER A 30 g FREEEBAL 300 g.

S e AR & (350 g) 4 PRP 512 A B
JEFE (43 B8 (30%-. 50%-. 70%. 95% 1) 3%
45 A~D. Hr B 4% (100 @) &R
W, DUATHEE-FSIR 40 (20 110 1 1) AR
AR VRN, ZEEAEAERERE] 10 M
Fr. 1~10. Fr. 5 (5.4 g) &+ & ODS fEtai (FfEE-
KDL BRI Sephadex LH-20 A ta il (FIEE)
&AL (52% ) 3 4 fS 24k
A3 (4mg). 5(5mg). 9 (5mg). Fr.9 (149 g
CRE BT i B [ e B (50 < 150 & D,
e ODS A3 815 C - ZKO AN 1) 28 AR A (1% (54%
HEE srEaifkBaa% 1 (5mgd. 2 (2mg).
4 (3mg). 6 (6mg). 7 (6mg), &Y 1iEid
fil & F AR k-2 AR (12 0D, FRRE 3
mL/min]7 E452L59) 1la (1.8 mg, tr=32.3 min)
fl1b (1.8 mg, tr=38.0min). Fr.10 (15g) &fE
AR G [ A B EE (50 1 1-0 1) ], HiE
PEEER Sephadex LH-20 A 1% (HEE). & ODS



¢EH 20204E2F #52% # 4  Chinese Traditional and Herbal Drugs 2021 February Vol. 52 No. 4 ©927 ¢

FEETE, WIS BARAE BE (47% ) RE 5 Eak
WARRENAEY 8 (Tmg).
3 KT

oA 1: TSR G CTEED; UV Ay (nm):
270; IR vior (cmil): 3518, 2926, 2856, 1742, 1655,
1030, 45 REIZEY P ATRe &AL WL,
Fepredt. At HR-ESI-MS %45 i/ 15 1 1¢
m/z 295191 0 [M+H]* (it 5 {H 295.190 4,
Ci7H2704)+ 317.173 0 [M—+Na]* Git%8 317.172 3,
C17H2504Na), ﬁéi‘:ﬁﬁ IH-NMR. BC-NMR %‘.’:ﬁﬁfﬁ
MHAAD) 15> TN CrH2604, AHIFIEA 5.

'H-NMR (600 MHz, CD30D) i (% 1) &iRf
4 MHEZAMES on 178 (3H, t, J = 15 Hz,
13-CHj3), 1.09 (3H, s, 14-CH3), 1.19 (3H, s, 15-CHj),
1.13 (3H, t, J = 6.9 Hz, 17-CH3), 4 NMEHANES
On 3.26 (1H, dd, J = 11.1, 4.2 Hz, H-1), 3.43 (1H, m,
H-16), 3.36 (1H, m, H-16), 4.86 (1H, s, H-8);
13C-NMR (150 MHz, CDsOD) i (¥ 1) &R T
17 AL RS 5, 4G 4 EER(E 5 6c 8.0
(C-13), 14.2 (C-14), 19.1 (C-15) #116.5 (C-17)~ 1 4>
BeRIEDRE S oc 177.3 (C-12). 2 NMHEIE S oc
166.3 (C-7), 120.0 (C-11). HHKIE 5 Jc 166.3 (C-7),
80.0 (C-8), 120.0 (C-11), 177.3 (C-12), 8.0 (C-13)
HEWT HZ M P REE 1A 13- 3E-8,12-0,3- A1
FIPYBEER 250 Fy B TH-1H COSY Ki (& 1)
IR H-16 (01 3.43, 3.36) 5 H-17 (04 1.13) Z[H]4H
XK, VLHHEERITRAAAE LA 85, [FIl COSY i
iR ER T H-1/H-2/H-3. H-5/H-6. H-8/H-9 X [d]
fRAH K o

HMBC B3 (K 1) H, @it H-13 (01 1.78) 5
166.3 (C-7), 120.0 (C-11), 177.3 (C-12) imFEAH, #k
—3BUESE T 13-FH 3E-8,12-0, B-ANHLAT A IR 1) 45 #4
A BIA7AE . BT H-16 (6n 3.36) 5 76.7 (C-4) =
ARG, AW 2R U AE C-4 7 .

Fz1 AW 1K H- F1 BC-NMR ##& (600/125 MHz,
CDsOD)

Table 1 'H- and ¥C-NMR data of compound 1 (600/125
MHz, CD;OD)

i o OH
1 788 3.26 (1H,dd,J=11.1,4.2 Hz)
2 287 1.71(1H, m), 1.63 (1H, m)
3 361 157 (1H, m), 1.85 (1H, dt, J = 12.6, 3.3 Hz)
4 767

5 521 1.44(lH,dd,J=132,3.6 Hz)

6

7

8

9

235 3.01 (1H, dd, J = 14.1, 3.3 Hz), 2.31 (1H, m)
166.3
80.0 4.86 (1H, s)
48.9 0.93 (1H, m), 2.64 (1H, dd, J = 11.7, 6.2 Hz)
10 413
11 1200
12 1773
13 8.0 1.78(3H,t J =16 Hz)
14 142 1.09 (3H,s)
15 191 1.19 (3H,s)
16 56.3 3.43 (1H, m), 3.36 (1H, m)
17 165 1.13(3H,t J=6.9 Hz)

Hid HMQC ElHEX L&Y 1 1 *H-NMR,
BC-NMR {5 5EE— B HA)E, #ig 7Tz &wn
P, FERSGREKIZ -GS 7— 2%
b4 ¥ (1R 4R 5R,8S,10R)-2-hydroxy-4-methoxyeudesm-
7(11)-en-12,8-olide FJ~F- [ 285 A 5 AHAAISY,  HAN[H]
MAET C-4 AL BUREEA, SR 0 AU,
ZEEMHR O S . B4 Scifinder EHZE R,
WG R EY, SR B X AT
SHE THREY 1 AR A (CCDC: 2024985).
H R ED LT C RN, HEMNZ AL &) T Bek
AN e . ARG B F AR R SR L, K

OH

HMBC ~*  'H-'H COSY =

1 a1 HWEHUIREE HMBC. *H-'H COSY %
Fig. 1 Structure of compound 1 and key HMBC, *H-'H COSY correlations
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B 2 MNMEHEA KL 10 1R, #—ESE 1%
WAV RINE e, SR E 8 ) & F A A8
F 2 Meaitb A9 1la f1 1b, 43 HIMNI4S L e
FEN[0]? +22° (c0.1, CHCI. [a]®—2.4° (c0.,
CHClz). ZRJEM5E tH 2 AN a2tk &4 1a 1 1b 1)
CD Wit (& 2), ‘EAi1f) Cotton R fh 2R 1E 4 £ 8L
Big kR, Hhib &9 1afE 228 nm AE B IER
Cotton (B, 5 XHi+ &4 (1R4R5R,8S,
10R)-2-hydroxy-4-methoxyeudesm-7(11)-en-12,8-olide!
1] Cotton RN [ 283 AR —F, LUt 5 7 )t — 2L,
R AW L A 1a g B S 2tk &4 —5
¥4 (1IR4R5R,85,10R), KL Eb&Y 1la H4s
#J8(1R,4R 5R,8S,10R)-1-F4 Jt-4- 7, 58 F 4 -7 (11) -
1i-12,8- A fis; 454 1b 1Y) CD i NIEF 5 1a A,
Al 555 E A &4 1b BI45#49(1S,4S,5S,8R,10S)-1-#¢
$e-4- 2 A SR -7 (11)-)75-12,8- P

WED L RRRS R, SRSECH a=7.640 4
(12)X10 "mm, b=7.518 5 (10) X 10" mm, c=14.290 0
(19) X 10 7mm, p=100.420 (15)°, V=807.3 (2)X 107
mmd, ZX[a#EN P21 (no. 4), Z=2, T=293 K, u(Cu
Ko)=0.684 mm™, WEERTSH %N 5 455, MhArfiT
5} 5% 2 301 (Rine=0.125 8). WR (F2)>/y 0.390 0.

Mol. CD

200 ‘ 250 ' 300
Alnm

2 {LA&H1a 0 1b B9 CD &t
Fig. 2 CD spectra of 1a and 1b
WEY 2: WHEMRD: [o]; —41.6° (c0.1,
CH30OH); HR-ESI-MS m/z: 235.168 8 [M+H]* (i}
H{H 235.169 2, CisH2302); H-NMR (600 MHz,
CD30D) ¢: 3.15 (1H, dt, J = 6.6, 2.4 Hz, H-1), 2.05
(1H, ddd, J = 18.7, 2.4, 0.9 Hz, H-2a), 2.55 (1H, dd,
J=18.7, 6.6 Hz, H-2b), 1.55 (1H, d, J = 7.9 Hz, H-6),
1.24 (1H, m, H-7), 2.17 (1H, ddd, J = 14.7, 6.9, 4.2
Hz, H-8a), 1.73 (1H, m, H-8b), 3.77 (1H, ddd, J =
11.7, 4.5, 1.8 Hz, H-9), 1.88 (1H, m, H-10), 1.05 (3H,

s, H-12), 1.27 (3H, s, H-13), 0.89 (3H, d, J = 7.5 Hz,
H-14), 1.69 (3H, dd, J = 2.1, 0.6 Hz, H-15); *C-NMR
(150 MHz, CDs0D) 4: 41.8 (C-1), 41.3 (C-2), 210.7
(C-3), 1415 (C-4), 178.5 (C-5), 29.7 (C-6), 28.2
(C-7), 315 (C-8), 76.7 (C-9), 43.9 (C-10), 26.5
(C-11), 16.8 (C-12), 29.3 (C-13), 15.2 (C-14), 8.1
(C-15). DA % 5 et b S A — 5501, e s
&) 2 A (9S,10S)-(-)-9B-hydroxycyclocolorenon,
IR, IFid 2D-NMR B UG iz &
VoIS R EEAT T IA)E .

&M 3. LEMIRY; HR-ESI-MS m/z:
247.132 4 [M+H]" (i+54H 247.132 8, CisH1903):
IH-NMR (600 MHz, CDCls) 6: 3.76 (1H, dd, J = 10.2,
4.5 Hz, H-1), 1.63 (1H, m, H-2a), 1.84 (1H, m, H-2b),
2.32 (1H, m, H-3a), 2.17 (1H, m, H-3b), 3.03 (1H, s,
H-5a), 3.31 (1H, d, J = 17.7 Hz, H-9a), 2.56 (1H, d,
J = 17.7 Hz, H-9b), 7.08 (1H, s, H-12), 2.18 (3H, s,
H-13), 5.07 (1H, s, H-14a), 4.75 (1H, s, H-14b), 1.14
(3H, s, H-15); 3C-NMR (150 MHz, CDCls) J: 69.8
(C-1), 31.4 (C-2), 30.4 (C-3), 142.6 (C-4), 62.4 (C-5),
194.2 (C-6), 119.3 (C-7), 165.1 (C-8), 32.3 (C-9), 44.2
(C-10), 119.1 (C-11), 139.6 (C-12), 9.1 (C-13), 114.6
(C-14), 21.1 (C-15). LA b%¥E 5 SCHlk X Hh S A —
M, s e A% 3 4 myrrhterpenoid N

tEY 4. wmOMWRY; HR-ESI-MS m/z
281.139 1 [M+H]* (31514 281.1384, CisH2105);
!H-NMR (600 MHz, CDsOD) §: 4.04 (1H, dd, J =
10.2, 6.6 Hz, H-1), 2.27 (1H, m, H-2a), 2.05 (1H, m,
H-2b), 5.30 (1H, d, J = 4.2 Hz, H-3), 2.34 (1H, m,
H-5), 2.27 (1H, m, H-6a), 2.80 (1H, dd, J = 12.6, 3.3
Hz, H-6b), 3.99 (1H, s, H-9), 1.82 (3H, s, H-13), 1.10
(3H, s, H-14), 1.70 (3H, s, H-15); ¥C-NMR (150
MHz, CD;0D) ¢: 70.5 (C-1), 33.1 (C-2), 121.5 (C-3),
134.8 (C-4), 43.3 (C-5), 24.8 (C-6), 160.1 (C-7), 106.8
(C-8), 75.3 (C-9), 43.0 (C-10), 124.8 (C-11), 175.0
(C-12), 8.2 (C-13), 9.8 (C-14), 21.2 (C-15). LA -%idE
5o b A — 0, MEEhEY 4
lo,80,90- = 2 5L % H-3(4),7(11)- —%-8B,12- N i o

&Y 5: AEKA; HR-ESI-MS m/z: 249.148 3
[M+H]* GiH5E 249.148 5, CisH2103); H-NMR
(600 MHz, CDCl3) 6: 3.62 (1H, dd, J = 11.1, 4.5 Hz,
H-1), 3.05 (1H, d, J = 16.8 Hz, H-2a), 2.70 (1H, d, J =
16.8 Hz, H-2b), 1.66 (2H, m, H-3), 2.57 (1H, m, H-4),
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2.38 (1H, d, J = 4.5 Hz, H-5), 1.75 (2H, m, H-9), 7.07
(1H, s, H-12), 2.20 (3H, s, H-13), 1.09 (3H, s, H-14),
1.06 (3H, s, H-15); 13C-NMR (150 MHz, CDCls) §:
79.6 (C-1), 39.9 (C-2), 30.4 (C-3), 26.2 (C-4), 57.1
(C-5), 195.0 (C-6), 119.3 (C-7), 165.5 (C-8), 26.7 (C-9),
44.9 (C-10), 119.3 (C-11), 139.2 (C-12), 9.2 (C-13), 15.8
(C-14), 16.4 (C-15). LA - H4f 5 SCRifRT EE R A — S,
W E SR 5 4 dihydrocurcolone.

&) 6: BT E R K ; HR-ESI-MS m/z:
293.137 4 [M+H]" (i+%5i{A 293.138 3, CisH200s):
'H-NMR (600 MHz, CD30D) ¢: 6.25 (1H, d, J = 2.4
Hz, H-4), 6.21 (1H, d, J = 2.1 Hz, H-6), 3.87 (1H, d,
J = 15.9 Hz, H-7a), 3.61 (1H, d, J = 15.9 Hz, H-7b),
3.19 (1H, m, H-10a), 2.75 (1H, m, H-10b), 1.26 (1H,
m, H-11a), 1.37 (1H, m, H-11b), 1.56 (1H, m, H-12a),
1.72 (1H, m, H-12b), 1.33 (1H, m, H-13a), 1.43 (1H,
m, H-13b), 1.52 (1H, m, H-14a), 1.60 (1H, m, H-14b),
4.92 (1H, m, H-15), 1.12 (3H, d, J = 6.3 Hz, H-16);
13C-NMR (150 MHz, CD30D) ¢: 159.6 (C-1), 137.3
(C-2), 121.8 (C-3), 112.3 (C-4), 161.3 (C-5), 102.7
(C-6), 40.5 (C-7), 172.8 (C-8), 209.8 (C-9), 49.6
(C-10), 27.6 (C- 11), 23.7 (C-12), 25.0 (C-13), 32.9
(C-14), 73.8 (C-15), 20.5 (C-16). LA ¥ 5 ikt
HEIEA — (04, s e &4 6 4 curvularin.

WEMT: AERAR; HR-ESI-MS m/z: 265.142 7
[M+H]* GH51E 265.143 4, CisH2104); H-NMR
(600 MHz, CD30D) §: 3.33 (1H, m, H-1), 1.86 (1H,
m, H-2a), 1.60 (1H, m, H-2b), 2.12 (1H, td, J = 13.6,
5.4 Hz, H-3a), 2.35 (1H, ddd, J = 13.6, 5.1, 2.1 Hz,
H-3b), 1.75 (1H, m, H-5), 2.69 (1H, dd, J = 13.2, 3.3
Hz, H-6a), 2.47 (1H, t, J = 12.9 Hz, H-6b), 1.42 (1H,
d, J = 13.5 Hz, H-9a), 2.64 (1H, d, J = 13.5 Hz, H-9b),
1.79 (3H, s, H-13), 0.97 (3H, s, H-14), 4.69 (1H, s,
H-15a), 4.89 (1H, s, H-15b); 3C-NMR (150 MHz,
CD30D) §: 79.4 (C-1), 31.6 (C-2), 34.8 (C-3), 148.9
(C-4), 50.7 (C-5), 25.1 (C-6), 162.8 (C-7), 105.7
(C-8), 49.0 (C-9), 42.3 (C-10), 122.6 (C-11), 174.5
(C-12), 8.1 (C-13), 11.1 (C-14), 108.1 (C-15). LA %%
5 SCHR LR A — B0, M ENEY T A
neolitacumone A.

&Y 8. LR HR-ESI-MS m/z:
263.127 3 [M+H]" (1514 263.127 7, CisH1904);
IH-NMR (600 MHz, CD30D) ¢: 1.54 (1H, td, J = 8.1,

3.7 Hz, H-1), 0.83 (1H, td, J = 8.4, 5.7 Hz, H-2a), 0.95
(1H, m, H-2b), 1.34 (1H, m, H-3), 1.63 (1H, m, H-4),
2.27 (1H, ddd, J = 14.0, 11.7, 3.7 Hz, H-5), 2.99 (1H,

dd, J = 17.2, 3.7 Hz, H-6a), 2.42 (1H, m, H-6b), 6.44

(1H, s, H-9), 4.33 (2H, d, J = 1.2 Hz, H-13), 0.94 (3H,

s, H-14), 3.75 (1H, dd, J = 10.8, 5.3 Hz, H-15a), 3.67

(1H, dd, J = 10.8, 6.3 Hz, H-15b); 3C-NMR (150

MHz, CD30D) d: 28.1 (C-1), 17.4 (C-2), 23.2 (C-3),

47.4 (C-4), 61.2 (C-5), 23.8 (C-6), 150.7 (C-7), 153.4

(C-8), 124.4 (C-9), 43.0 (C-10), 125.2 (C-11), 171.6

(C-12), 54.6 (C-13), 21.2 (C-14), 64.7 (C-15). LA ¥

P 5 SCHRAT LA — 08, W e 51 8 WL

FANE Fo
&P 9: ARAE; HR-ESI-MS m/z: 271.129 9

[M~+Na]* (i 541 271.130 4, C15H2003Na) ; *H-NMR

(600 MHz, CDCls) 6: 1.24 (1H, m, H-1a), 1.58 (H, m,

H-1b), 1.64 (1H, m, H-2a), 1.63 (1H, m, H-2b), 1.96

(1H, td, J = 12.6, 6.9 Hz, H-3a), 2.36 (1H, ddd, J =

11.7, 4.5, 2.4 Hz, H-3b), 1.84 (1H, m, H-5a), 2.62 (1H,

dd, J = 13.2, 3.3 Hz, H-6a), 2.43 (1H, td, J = 13.2, 1.8

Hz, H-6b), 1.55 (H, d, J = 13.8 Hz, H-9a), 2.26 (1H, d,

J = 13.8 Hz, H-9b), 1.82 (3H, d, J = 1.5 Hz, H-13),

1.03 (3H, s, H-14), 4.60 (1H, d, J = 1.5 Hz, H-15a),

4.86 (1H, d, J = 1.5 Hz, H-15b); 3C-NMR (150 MHz,

CDCl3) §: 415 (C-1), 22.5 (C-2), 36.2 (C-3), 148.7

(C-4), 51.4 (C-5), 24.7 (C-6), 161.1 (C-7), 103.7

(C-8), 51.8 (C-9), 36.9 (C-10), 122.3 (C-11), 172.4

(C-12), 8.4 (C-13), 16.7 (C-14), 107.0 (C-15). LA %k
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