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Chemical constituents from Incarvillea sinensis var. przewalskii
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Abstract: Objective To investigate the chemical constituents from the whole plant of Incarvillea sinensis var. przewalskii, and a
systematically phytochemical investigation was carried out. Methods The chemical constituents were isolated by column
chromatographies, such as silica gel and Sephadex LH-20 columns as well as semi-preparative HPLC, and their structures were
determined on the basis of MS, NMR spectroscopic analyses, and/or comparison with literature data. Results Thirteen compounds,
including alkaloids and phenylethanoid glycosides, were isolated from the 80% ethanol extract of the whole plants. Their structures
were elucidated as p-butoxyl-salidroside (1), incasine C (2), incarvillateine (3), 7-hydroxyskytanthine (4), incarvilline (5),
phenethylalcohol glucoside (6), martynoside (7), acteoside (8), deacylisomartynoside (9), decaffeoylacteoside (10), carceorioside B
(11), salidroside (12), and deacylacteoside dimethyl ether (13). Conclusion Compound 1 is a new one, and the other compounds are
isolated from this species for the first time.
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WAL M 8 Incarvillea  sinensis Lam. var.  HRERIEPRILHR S ARZEH] Tl  ROR-BUH: .
przewalskii (Batalin) C. Y. Wu et W. C. Yin 48R} SR, A FAREPA B IR T AR WARIE . A
(Bignoniaceae) ffi & J& Incarvillea Juss. 2 FAHA THONZM Y 2 TR, ARSI ) A gk
Y, TR 2 000~3 350 m [y il slRAZ AT 7RIS, MR E) T 13 MLEW, Sl
M, R FE e ol Bert. #ilg. PO TRREL =R (p-butoxyl-salidroside, 1) &
JEERN ZRE A R L R R AT, ¥ C (incasine C, 2)+ ffi & lE% (incarvillateine, 3)+
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7-Fo 5 2 {E I, (7-hydroxy-dehydroskytanthine, 4) .
185 5B Cincarvilline, 5) . 7% Z, % i 45 Bl 7
( phenethylalcohol glucoside , 6 ) . M ¥ FF
(martynoside, 7). ZEM-TFHIEFF (acteoside, 8). %
e 5 A SH KT (deacylisomartynoside, 9). 230
MG 2Rk TF R4 (decaffeoylacteoside, 10) .
carceorioside B (11). Z[ 5 KH (salidroside, 12).
FeWEILIE I THIRR Y — F i (deacylacteoside dimethyl
ether, 13). HHLEW 1 A, HAih &
LA N oy B AR E
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RY-2 BUJ fif0 CREEDHTAXAS) D Bruker
Vector 22 £L5ME1E4%; SHIMADZU UV-2550 4£4b
HeiE 4% ; PerkinElmer Model 343 Jig)64¢; Bruker
DRX-300 %4, Bruker DRX-400 %, Bruker DRX-600
R HEIEARIL; Agilent MSD-Trap-XCT %1%,
Q-Tof micro (ESI-MS) JFuil{; X-ray PUJR 44T
S (A 5 5w APEX A 7] ); SHIMADZU
LC-2010AHT "t il % WiAH (4354 . BUCHI C605.
et ikl IR H (200~300 H), &5
FHER T R AR s Sephadex LH-20, Pharmacia 23
) s SOHEEN Cis(50 pm), HASE 24 W) s HSGF254
TR OTEAR, G Z R SRR T RS s O
et (Merk 22D $-HH 20 Ty, H
AT A 3 A s O £ 38 R (g 4l

A E AT 2010 FER A H W T, &5
PR R AE IR B2 25 08 R 2R H v B i s e
fii & Incarvillea sinensis Lam. var. przewalskii
(Batalin) C. Y. Wu et W. C. Yin.
2 EERESEH

K s te E A5 10 kg FH 80% LI /KRR
PR 3 %, [l 20, 133 SR 802 g, Bk
TRE, 5% HCL i pH 18 2~3, FAmik. B L g
WEATBARE RSN, 1334 kAT 45 g RIS R L 156H
7156 go 7K¥43FE N 5% NaOH 1 pH 1t 10~11,
T =M EEAL, 23 A B LR Ar 25 g Al
K. WBERE SR 45 At 0 &, A
- R 56 (100 21,50 21,302 1,102 1.5«
Lo 101 BEREUEME, 53 10 N2 Fro 1~10. 45
Fr.3 (20.0 g) #KIXZ it Sephadex LH-20 () Al
At 2y 25, 385 1 (15.0 mg) 7 (60.0
mg). 8 (23.0mg). 9 (9.0 mg). ¥ Fr.6 (13.0g)
23l ODS FE(il, 20%~100% FEERLEEVERL, 153

3| 8 ANF4) Fr. 6-1~6-8. ¥ Fr. 6-3 (195 mg) &
Sephadex LH-20 CHfE) FIREfAT: B & alif,
531 E% 6 (7.0 mg)- 10 (59.0 mg)- 11 (9.1 mg).
12 (11.5mg). 13 (9.0 mg). W/ EVHERLI 4 ODS
FEEE, 20%~100% HFEERLEEVEIE, 193] 6 AN
Fr. 1~6. %% Fr. 3 (195 mg) £ Sephadex LH-20 (H
W) Ak B alifth, BEa 2 (15.0
mg). 3 (17.0mg). 4 (123 mg). 5 (9.8 mg).
3 HMETE

WEY 1. TLEMRY), T HE. ESI-MS &
NESY 1B I8 m/z 379 [M+Na]', HR-ESI-MS
m/z: 379.172 8 [M+Na]" ({151 C,sHxs0/Na,
379.172 D), i€ 73 1A CisHasOq, AMEFIEL N 5,
HEIM AT 1 ANER B, '"HNMR (300 MHz,
CD;0D) R X Bonf 1 IS BUREIA 15
5 0y 6.81 (2H, d, J = 8.7 Hz), 7.15 (2H, d, J = 8.7
Hz), dy 3.00~4.50 f5& 1 ANAERE R 755, &
R 1A =HIERIE S 6y 098 GH, t, J = 7.5,
15.0 Hz); *C-NMR (75 MHz, CD;0D) 45 18 /4
WA, A 1 AFIE (6 14.2). 6 NFHIE (6
20.3, 32.5, 36.3, 62.7, 68.7, 72.0). 9 MK (5
71.6, 75.1, 77.9, 78.1, 104.3, 115.4X2, 130.9X2) A2
AR (6 131.9, 159.1); LA EEds A s k152
BPFEAR—, 2T 1| NETEABSES.
'H-"H COSY #+, H-1"/H-2"/H-3"/H-4"[{I A1 L A5 5
UESE T EidHERS . 75 HMBC i, H-1"5 C-4 174
K, RPTHEILS C4MHE (K Do &5 Wit
G 1 EILE 2, A x]RS SR AT,
AR MEE R W3 1,

OH
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3 ZoHN" 6 o) 2
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Fig. 1 Key 'H-'H COSY and HMBC correlations of
compound 1
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Fig. 2 Structure of compound 1
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£1 A& 1H "H-NMR #1 BC-NMR #1&
Table 1 'H-NMR and *C-NMR data of compound 1

AL dc Oy
1 131.9
2 130.9 7.15 (d, J = 8.7 Hz)
3 115.4 6.81 (d, J= 8.7 Hz)
4 159.1
5 115.4 6.81 (d, J= 8.7 Hz)
6 130.9 7.15 (d, J= 8.7 Hz)
7 36.3 2.86 (t, J= 6.6, 13.2 Hz)
8 72.0 3.69 (m), 4.05 (m)
i 104.3 429 (d,J=7.8 Hz)
2! 75.1 3.18 (m)
3! 78.1 3.35 (m)
4’ 71.6 3.27 (m)
5' 77.9 3.26 (m)
6 62.7 3.68 (t,J=12.0, 1.8 Hz)

3.86 (t,J=12.0, 1.8 Hz)

1" 68.7 3.93(t,J=13.2, 6.6 Hz)
2" 325 1.73 (m)
3" 20.3 1.49 (m)
4" 14.2 0.98 (t, J=17.5, 15.0 Hz)

&y 2. ik, ESI-MS 4514y 731
WAy m/z 475 [M+H]', 473 [M—H], AHX20 15 &
474 B BB B 10 B . 45 TH- B PC-NMR
W, HEWT TN CaoHssN4Os e 2 BT i G W1
PC-NMR ¥ #1 DEPT i, &BLZL S A Sy
KIFRE A )5 5 H5 4, "H-NMR (600 MHz,
CDCly) 57X Bonf | A E TR 7155 0
6.07 (1H, d, J=12.8 Hz), 6.62 (1H, d, J = 12.8 Hz),
10 MSE 55 6 7.25~7.39 (10H, m), miglx
22 M HIEEES 6 1.57~2.07 (8H, m), 2.44~
3.76 (14H, m), ALK& 1 MRHIEALE S oy 4.08 (1H,
m); “C-NMR (150 MHz, CDCLy) 6: 24.5, 24.7, 24.9,
25.2, 26.8, 28.6, 28.7 (C-3, 11, 15, 16), 36.7, 37.8,
42.6,43.1,45.0,46.9, 47.0,47.2,47.3, 48.3, 50.3, 50.4
(C-2, 4, 7, 10, 12, 14, 17), 64.0 (C-8), 123.5, 123.6
(C-8), 126.9, 127.1, 127.6, 127.8, 127.9, 128.0, 128.3,
128.4, 128.5, 128.6, 128.8, 128.9 (C-2', 3/, 4, 5, 6,
27, 3", 4" 5" 6"), 133.3, 133.4 (C-7)), 135.3, 135.4
(C-1"), 140.8, 141.3 (C-1"), 169.8, 170.0 (C-9"), 171.4,
171.5 (C-6). LA ERREEE 55 SCikpoE 24—,
W EA 2 I FAEE Co

&Y 3: Lk, ESI-MS 441 731
U4 m/z 719 [M+H]', 717 [M—H], X} 51 i &
N 718 o AR AR B (6 5 B 46 4% "H- A1 PC-NMR

i, HEWT4> T2l CyoHssN,Og. "H-NMR (600 MHz,
CDCL) HEARHX BoRfT 6 MHARTHES ou
6.78~6.83 (6H, m), 37X 4 ARG F L5
5 80.60 (3H, d, J=7.2 Hz), 0.72 3H, d, J = 6.8 Hz),
0.76 (3H, d, J= 6.8 Hz), 0.81 (3H, d, /= 7.6 Hz), 2
g RS R 7155 6 3.87 (3H, s), 3.89 (3H, s), Hifth
TS 54 T AN 8 &% PC-NMR (150 MHz,
CDCly) i@/ 2 MRS B 6. 14.4 (4-
Me), 14.9 (4-Me), 16.9 (8-Me), 17.1 (8'-Me), 29.2
(C-6), 29.7 (C-6"), 30.3 (C-4, 4), 37.3 (C-5), 37.4
(C-5), 40.4 (C-8, 8'), 45.8 (N-Me), 45.9 (N'-Me), 46.1
(C-9, 9'), 57.2 (C-1), 57.3 (C-1'), 57.5 (C-3), 57.6
(C-3"), 76.4 (C-7), 76.6 (C-7"); 2 /™ Co-C3 Ji B 15 5
5: 130.5 (C-1"), 130.7 (C-1""), 110.8 (C-2", 2'"), 145.1
(C-3"), 145.3 (C-3""), 146.7 (C-4", 4", 114.6 (C-5",
5", 119.9 (C-6"), 120.4 (C-6""), 41.2 (C-7"), 41.8
(C-7"), 47.3 (C-8"), 47.9 (C-8'"), 171.7 (C-9"), 171.9
(C-9"); DL 2 ANFEIERE 5 55.8 (3", 3""-OMe).
DL E S 5 SoimaiE A — 8, et A 3
h S v TR o

WEY 4: LORY, ESI-MS 45 HHES T2
Tk m/z 204 [M~+Na]", 180 [M—H], HX 7T
RN 181, BULAREN B EFHE. 454 'H- M
BC-NMR i, #EWr> 72k C1H oNO. 'H-NMR
(600 MHz, CDCl3) #5455 Wi 1| MaJi 55 o
530 (1H, d, J=2.0 Hz), 1 IR H 55715
56431 (1H, m), 2 PMRUEF L1155 6 0.99 3H,
d,J=8.0Hz), 1.11 3H, d, J=8.0 Hz) LA 1 ik
L 755 § 2.23 (3H, s, N-Me); C-NMR i¥%
(150 MHz, CDCly) B/~ 3 ANH3E S 15.1 (C-10),
17.2 (C-11), 482 (N-Me), 2 PMEFFIE§ 63.7, 63.7
(C-1, 3), 5 MIKHEE 6 32.2 (C-4), 48.1 (C-8), 50.1
(C-9), 84.3 (C-7), 123.3 (C-6) LAJz 1 N2k 6 149.7
(C-5) 55« LA M S sepkipE A — 80, ek
ENEY 4y T-F I 2 AE b o

&) 5: Tt dhik, ESI-MS 45 4> 7 5 1 I
M miz 184 [M~+H]", 182 [M—H] ", A% 1A
183, MALARAN W (0 EPHE. 454 "H- Al PC-NMR
W, HEWT> 74 € HyNO. "H-NMR (600 MHz,
CDCly) W55 B 1 MNMEIURIIR BT 115
56 431 (1H, m), 2 MRUEFIELFFES 6 0.86
(3H,d,J=8.0 Hz), 1.02 (3H, d, J=8.0 Hz) UL} 14
HLE R R 5 S 0 2.27 (3H, s): C-NMR (150
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MHz, CDCls) #% {5~ 3 M3 6: 14.2 (C-10), 174
(C-11), 46.2 (N-Me), 3 MIHISE 6: 32.7 (C-6), 58.0,
58.0 (C-1, 3) F 5 MKHSE 6:30.5 (C-4), 37.5 (C-5),
42.3 (C-8), 45.8 (C-9), 73.4 (C-7). LA -l 5 SCiikik
EHEA S, W e & 5 00 f i IR
& 6: LtiRY, Molish A BHAE.
ESI-MS % 4> T8 764 m/z 307 [M+Na]’, 283
[M—H], #EHA > TREN 284, 45t 'H-
BC-NMR #%, #EH 5 TN ClaHa006, AR R
5. C-NMR (150 MHz, CD;OD) 1 DEPT 45! 1
MNEWAES 0 140.1 (C-1), 10 MXHEBES o
130.0X2 (C-2, 6), 129.3X2 (C-3, 5), 127.2 (C-4),
104.4 (C-1"), 79.1 (C-3"), 78.0 (C-5"), 75.1 (C-2"), 71.7
(C-4) F 3 ANWHIEmGES o 71.1 (C-8), 62.8
(C-6"), 37.2 (C-7). "H-NMR (600 MHz, CD;0D) i
KX 5 M5/ T155,64.29 (1H, d, J=6.0
Hz) AR 7 . DL i 5 ScikikaE
A5, M B 6 oK LB .
WA T2 R IE AR, Molish J WA FH
ESI-MS 259 T3 7144 m/z 675 [M~+Na]’, 651
[M—H], #EHAXSTREA 652. 44 'H- Al
PC-NMR #1778 C3HagOuss AHIFIE Hy
12. 'H-NMR (600 MHz, CD;0D) 47 1 %A H.
WA G55 6 7.61 (1H, d, J = 15.9 Hz) 1
6.38 (1H, d, J=15.9 Hz), 2 41 ABX #& 75 i 155
5 7.14 (1H, d, J = 1.8 Hz), 7.00 (1H, dd, J = 8.1, 1.8
Hz), 6.78 (1H, d, J= 8.1 Hz); 6.68 (1H, d, J = 2.1 Hz),
6.65 (1H, d, J = 8.4 Hz), 6.61 (1H, dd, J = 8.4, 2.1
Hz), 5.17 (1H, d, J = 1.2 Hz), 4.32 (1H, d, J = 8.1 Hz)
53 A BR AR AT AR T R i A R S, 63.85 (),
373 (s) A2 WA FES, 6279 (, J=175
Hz) B 1 MEFRERES, 6124 BH, d,J=75
Hz) B2 H A S 5. PC-NMR (150 MHz,
CD;OD) 45 31 M5 5, 1HH 14 Ce-Co B
Wf5 5 6 131.5 (C-1), 116.7 (C-2), 146.8 (C-3), 146.5
(C-4), 112.8 (C-5), 119.8 (C-6), 35.4 (C-7), 70.5
(C-8): 1/ Co-C3 HBLHKAE S 6 127.1 (C-17), 115.2
(C-2"), 146.8 (C-3'), 149.8 (C-4"), 116.5 (C-5'), 123.2
(C-6"), 148.0 (C-7"), 114.7 (C-8"), 170.6 (C-9'); 1 ZH%i
ZEILTRAS 5 0 104.9, 76.2, 84.5,71.0, 75.9, 65.2; 1
HR RS S 6 103.2, 72.8, 72.8, 74.5, 70.5,
18.4 F1 2 A~-OCH; /55 6 56.9. LA I Hdis 55 ik
B8, M A W T

E8: B ICE LRI AR, Molish M A FH
PE. ESI-MS g5 it 8 T hm/z 647 M+
Na]’, 623 [M—H] , #fEHHIX 4 T 5 4624, 45ér
'H- FIPC-NMR i, #fEH 5 TR N CoHse0155 AN
FIEER12. "H-NMR (600 MHz, CD;0D) 45 Hi2A4
Wi 7550 7.58 (1H, d, J = 15.6 Hz) F16.31
(1H, d, J =159 Hz); 61J5 11556 6.54~7.06
(6H, m), 6 5.21 (1H,s) A14.35 (1H, d, J=7.5Hz) 4
53l kg B2 B R A B i S A s BT
L5 7556 1.26 3H, d, J = 6.0 Hz). “C-NMR
(150 MHz, CD;OD) 45 291N kfs 5, AFs 14
Co-Co BXA=E 50 131.5 (C-1), 116.7 (C-2), 146.8
(C-3), 146.5 (C-4), 112.8 (C-5), 119.8 (C-6), 35.4
(C-7), 70.5 (C-8); 11Ce-C3 i BiRAE S o0 127.1
(C-1"), 115.2 (C-2'), 146.8 (C-3"), 149.8 (C-4), 116.5
(C-5), 123.2 (C-6'), 148.0 (C-7"), 114.7 (C-8'), 168.3
(C-9); 1A HH LIRSS 0 104.2,76.2, 81.6, 70.6,
76.0, 62.3; 14 AHEHERIE S 6 103.0, 72.3, 72.3,
73.8,70.4, 18.4. DA E¥d 5 ok — 8™, %
A PIB I TH IR

EW9: LRy, T HEEL, Molish
N FHYE . ESI-MS 45 tHifE 2 55106 hm/z 499 [M+
Na]’, 475 [M—H] , AN TR 476, s
'H- FIPC-NMR#%, #EH 97X CyHi01, A
M R6. 'H-NMR (600 MHz, CD;0D) ##%1% &7
A3INTTEIRTIE50 6.82 (1H, d, J = 9.0 Hz), 6.73
(1H, d, J = 3.0 Hz), 6.68 (1H, dd, J= 9.0, 3.0 Hz); ¢
5.16 (1H, d, J= 1.8 Hz), 4.30 (1H, d, J= 9.0 Hz) 42
AR A5, 01.25(d, J=6.0 Hz) J Rl Z2H
HI 5L 71595 "C-NMR (150 MHz, CD;0OD) #
DEPT i /-7 IMCe-Co v BUlik (i 50 131.5 (C-1),
117.1 (C-2), 144.7 (C-3), 146.1 (C-4), 116.3 (C-5),
121.3 (C-6), 36.6 (C-7), 72.1 (C-8); | 4H 2 BILI = 5
5102.8, 79.6, 75.0, 70.5, 75.1, 61.2; 141 S ARHLERRE
591017, 71.0, 70.8, 72.1, 69.2, 18.65117> FH4E ki
550 55.0. LL_EXE S5 ocmidpiE 5, i eie
B9k F L S A W RRAT

G 10: TotaiiRY), Molish SV 2 B E.
ESI-MS 45 HHESY T8 U m/z 485 [M+Na]',
461 [M—H], HEHARXTS> TN 462, 454 'H-
1 PCNMR i, HfEH 5T 8 CooHz0012 AHLA
% 6. '"H-NMR (600 MHz, CD;0D) ##{XiX &
6.50~6.75 11 3 M A5, 6515 (1H, d, J=1.5
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Hz) #164.29 (1H, d, J=6.0 Hz) A4 2 /MHimE 5 1
59, 6124 (d, J = 6.0 Hz) b B2 ELT 1715
Z; C-NMR (150 MHz, CD;0D) FI DEPT i &5
1 Co-Cy T BHRAE 5 6 134.4 (C-1), 119.1 (C-2),
146.8 (C-3), 150.6 (C-4), 119.6 (C-5), 124.1 (C-6),
37.3 (C-7), 73.2 (C-8); 1 AAZHMEILARE S 6 104.8,
76.6, 85.1, 70.9, 78.8, 63.6; 1 AR S o
103.9,73.1,73.8,74.9,70.9, 19.3. LI _Hds 5 CikRieE
— g RS 10 Sy ZHERE LS TR

AL TEEHARY), Molish & M. BH 1
ESI-MS %5 k4> 1 5 U Aym/z 501 [M+Nal',
477 [M—H], HEHAIXT 7B A478, 454 'H-
FIPCNMRiE, #EH TN Cu o601, AR
H111. "H-NMR (600 MHz, CD;0D) #ik37[X 7.55
(1H, d, J=18.0 Hz) #16.28 (1H, d, J = 18.0 Hz) 42
B IR T A5, 0 6.50~7.1045 64 ZKIR it
T155, 6432 (1H,d, J=9.0 Hz) h%i%5kHim I i
T155; “C-NMR (150 MHz, CD;0D) FIDEPT i}
WIRA 1A Ce-Cy r Beli A5 56 132.0 (C-1), 116.8
(C-2), 146.2 (C-3), 145.1 (C-4), 119.1 (C-5), 121.8
(C-6), 37.1 (C-7), 72.7 (C-8); 1/4NCy-C3 /7 Belitif5 5o
128.7 (C-1"), 116.3 (C-2'), 146.6 (C-3"), 148.8 (C-4"),
117.6 (C-5"), 125.6 (C-6'), 145.8 (C-7"), 116.8 (C-8"),
167.9 (C-9") VALK IH % BEIEGRIE Z6 104.9, 75.6,
78.5,72.4,75.8,65.1. L ¥ 5 Srikakig —s0,
WOk 2 A E )11 K carceorioside Bo

WA 12: AEIEEEH K, Molish KV 5 FH
P ESI-MS 45 Hi k> 12 106k m/z 323 [M+Na]',
299 [M—H], HEHAAR T 5N 300, 454 'H-
A1 PC-NMR 3%, #EH 5> 72h CiaHy0r, AR
5. 'H-NMR (600 MHz, CD;0D) ##{it3%1X 6 7.05
(2H, d, J=9.0 Hz) F16.69 (2H, d, J=9.0 Hz) 477
WAL EUAE S, 04.29 (1H, d, J= 6.0 Hz) AR
L T 55 PC-NMR (150 MHz, CD;OD)H
DEPT Wi 1 4 CeCo FBIAE 'S o 130.7
(C-1), 130.9 (C-2, 6), 116.1 (C-3, 5), 156.7 (C-4), 36.3
(C-7), 71.6 (C-8) LLJ%Z 1 AT HESLARAS 5 6 104.3,
75.1, 78.1, 72.1, 77.9, 62.7. VL L% 5 SCkikiE—
H, WAL A ) 12 O S RF

AW 13: LY, Molish S W BHPE
ESI-MS 45 Hi#ESy T 85 TU6 Sl m/z 513 [M+Nal',
489 [M—H], HEHHXT > TN 490, 454 'H-
1 PC-NMR i, #fEH 5T CpHsg010, AHLAI

Bk 6. "H-NMR (600 MHz, CD;0D) 7 X 47 1

4 ABX Wi &5 5% 6 6.85 (1H, d, J = 8.2 Hz),

6.89 (1H, d, J = 1.9 Hz), 6.78 (1H, dd, J = 8.2, 1.9

Hz), §5.14 (1H, d,J= 1.5 Hz) #14.30 (1H,d,J="7.8

Hz) 4 2 M55, 6 1.23 3H, d, J = 6.0

Hz) A 20 L7155, o 3.77 (BH, s), 3.80

(3H, s) NHEILF TS "C-NMR (150 MHz,

CD;0D) # DEPT i W/nfi 1 A 1,2,4- = HURIF

A5 5 6 133.1 (C-1), 113.2 (C-2), 150.2 (C-3), 148.9

(C-4), 114.2 (C-5), 122.2 (C-6), 2 MHEWRIE 5 6 104.1

(C-1), 754 (C-2"), 84.5 (C-3), 70.2 (C-4"), 77.7

(C-5'), 62.6 (C-6'), 102.7 (C-1"), 71.7 (C-2"), 72.2

(C-3"), 73.9 (C-4"), 70.0 (C-5"), 17.7 (C-6"), 2 A~k

AR5 0 36.6 (C-7), 71.7 (C-8) Hl 2 NHIAAFEmR 0

56.5 55, 15 SCHRIRAE 1) 25 ARSI THRRTT A Bt 2k

A, U2 T 2 AMHREIERE S, SR DL R

i, HEAEY) 13 h LIS THRRTT — .

SE Ik
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