= B OH WP W R 3(2).175—120, 1931
Acta Botanica Yunnanica

SRR TS
[ kHEHHETF

PRE RF X EFE T XA

CRETE B R T BR 5E D

¥1ii 83§ (Peuccdanum turgeniifolium Wollf) L4ERFHBERY, P4, g
HHUAH, A, TS BERE, %M, B8, LREBREISEC, KSR a R
RS, AR R T T B 5.

WRBREAR RN R RGH R R R, BRRABETENT:. B 25 E
¥, FAEEHE, B8R MEYmAN6.5%, ERRBAEREG, REDS/MBK
B KB ANG, ZEENHBRRE, HES1.2%, BB PaEks (BA,
LT RMASEERNT BR) EEN, KRB ANE (bp.30—60°C), AHME-Z
Bt (95:0.5, 9:1, 8:2,7 :3,5:5), ZK, ZRZIEEEK, BoB0
A HH B (D-manmnitol) 4b, BHBANSZARBHEER (dihydroseselin type) =
SMtmFE H (dihydropyranocoumarins) , HPp =44 F &F G %, H/AKHE
# (turgeniifolin A) (1) , ¥ B ¥ Z & (turgeniifolin B) (X)), KA W &
(turgeniifolin C) (1), BoAFLELMABIEII/RAEE(L) —cis-khellactone (V)
RRABEEI/RAE (£) -trans-khellactone (V) , WZFEHEMEXEHTACTHR
S, BEEEARNE XIS P TE,

KEHBEER (1) . NERBHMERSSERERY (1), ZHELSHBAGH
G, mp. 198—201°C, FEEIRTERBEEAIOE, BRA0.011%, HETR, &
. PR, BRE, 28, BTAHE, EBTK, 2o, HERME (m/e) :342
M, BEHSTFRAC, H, 0., TBEMT:. S (%),C,66.98, H,5.26; it
al (%),C,66.66,11,5.30, (o) + 0, (C=0.5, CHCI,), UV AEL9Hnm(loge) :
323 (3.87) , 298 (3.09) , 255 (3.39), 215 (4.11), H7-BEEETENEINN
ECIIE MM, IR vEBIem~', 1735, 1723, 1700, 1620, 1595, 1554, 1228,1200,
10620 A ILPERIRE, BREMI N, RREFE. Lka4Y (1) MPMRiEH (CDClh
B, TMSHRNPR) %& 818 (ppm) WIF. 7.64 (d,J=9.5Hz) #6.32 (d,J=9.5Hz)
M%7.58 (d,J=9Hz) 6.89 (d,J=9Hz) Apmx_EK, Eil1HnMeC,-mC,-
FTURFRLBAABUCMC R THES, ARXREESHSEM I M, BRITRC)
BBBA AN o F S £, 56.23 (IH, qq, J=1,7Hz) #1d1.96—2.10 (6H,
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Fa) R, =¢ R, =X
(V) R, =R,=H () o ti= "7y
/CH, JOR OH
(D Ry=AC R,=—C—CH,—CH{ (Vb) R, = Ry={
) CH, “H ‘H

O
Qi ) R1=Rz=-’slC (J‘[‘)‘iiﬁ‘:)
() R, =R, =\C (RX)
m, 2 x ~-CH,) REBFEFIEREFEMPER B, BWUICDH S — 128t
CH,

I H
[ oe - V. — —_— —_ = - . . o
#0142 { Ancelovloxy, — O (]): C C\CH3)° 83.67 GM,S) GufE 25 Rk 35

O
Rﬁ~4ﬂ$§ﬁ%(>C—H).BLmﬂLm(%ﬂtS)%%%%*Cﬂimﬁ

MMEZHEMES, EEFH_EWmMEZR P, C.) LA TWRETREEDS 1,46
AU, W (1) PC. EMEZRHEPH—ARHLEBES .61, KWLMHKMEZE
BT IR A LT R R R RO, AR TROAIDMR %edle, w5 U WT/ERL R IR f)
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C/UA—ITEBE &GC=0), MYABENMTC. —Ail4), Hit, kA YK
HHRRNEWH (1) , A—FFEE, RIVGEAIKMHPE,

Ko B #E M IVKOH KR FoKig Lmtad, MNBEYRS ZEA0BEENS
BHUBORR, SAEBAEMES, np.44—15C IR viFIem™', 2930, 2860, 1688,
1670, 1632, 1283, 1258, 945, HCERBTR Angelic acid BLISp Hi5e 4 —85), M
B HEHEE LAY () . WEELS S B R 4 R, mp.232—235°C, CHHI’.‘OS
(M*260) , IR vEPrem-', 38480, 1733, 1713, 1680, 1615, 1575, 1200, 1080,
1068, (V) Ll MAEREE, WEMa, B-AmMmm, PMRitdh (DMSO
BER, TMSHWE) offi (ppm) :2.00 (IH, d, I=9,5Hz, C,~-H), 7.63 (IH,d,
I=9Hz C,-H) , 6.85 (IH, d, J =9Hz, C,-I), 6.27 (IH, d, ] =9.5Hz,
C,-Hy, 3.74 (IH, br s, C,/-H), 1.4711.37 (&% 3H, S, C,/-2~x-CH,) ,

BEAPRATS BAT A R L O MRS EC S, IR R ARt IR B BEA
FEWHRESBROAEMIBETTIHE, AME—FZXFT LRSGHHHER, Lo
(CDClL {8 R, TMSHMH) #HEMT (ppm) :160.0 (C-2) , 113.9 (C-3),
143.3 (C-4), 135.1 (C-5), 114.9 (C-6), 159.6 (C-7), 114.0 (C~8), 154.7
(C-9), 113.1 (C-10) ,82.4 (C-2") , 76.5 (C-3") , 181.5 (C-1"), 26.3MN
19.7 (C-57f1C-6") ,166.1 (C-1%) , 126.9 (C-2") , 139.9 (C-37) , 20.5f0
16.0 (C-4”7f1C~-5")

KAHZE (1) . NELBESHRAEmM-Z8 (9 1) MERSRE 47
ZEMAXWIES, AZEHERLEEETNERSPEREYRESTF, BRREHE
BHEW G BN, PARTISIL-10; peREH, WE-fhEE=15:85 (V/V);
HE, 1ZH/4; BN, 3087 B4, H5MBHTZEMRNEM,

KAz & (1) MIR-RlEssS, HLRaKesh, mp.160—162:C, B
ERPFEFE, n/e 3461, BE K4 FRAMCHLO L EESHT. (00,
C65.86, H6.50; +4{E (%) , C65.88, H6.40 “alp? +0° (C=0,51, CHCI,)
UV 2EL0Hnm (loge) :326 (4.43) ,238 (3.73) ,246 (3.73) ,216 (4.47) ., ¥z
FEHEREERMEEETE, IR vEPrem 1153100, 1740, 1723, 1708, 1612, 1370,

Ha
1360, 1292, 1243, 837, JIRZE W GAEIE, EE%?HFFW%(—C\/\EH
h&FEFH O (ppm)h, 7.66 (IH, d, J=10Hz, C,-H) ,7.35 (IH, d, J= 9 Hz,
C,-H) , 6.81 (IH, d, J=9Hz, C;-H) , 6.26 (IH, d, I=10Hz, C,-H) , 5.22
(IH, d, J=4Hz, C;/-H) , 5.03 (IH, t, J=4Hz, C,/-H; D,OXxHmpFEd,
IT=4Hz), 3.59 (IH, d, J=1Hz, C,/~0OH, D,Ox%¥a#%k), 2.14 (2H, m,
—CO0—CH.—),1.88 (IH,m, —CO—CH,—CH<), 1.48%11.38(% 3 H,5,C,/ ~2 x -

) o PMRi¥%

CH,
CH,) , 0.97F10.90 (% 3H, S, —CH<CH ) . HwHZEBHLEZELY (D, Z

i3

Bighfh, mp. 124—126-C, CoM, 0. F b, A (%), C 64.32; H,6.38, HHH
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fii (%), C,64.93;H,6.23, PMRiERRZF (1) $F55.03 (IH, t, C/-H) &
TEBREBNEES6.23 (IH, d, J=5Hz) , 33.598C,"-OHIEE %k, Fd2.14
M- ZBEES, HERSHEZEHAE. B LR, WRRAZEPESH—4
BEM—TRIKBEEE,

ZFRIN KOHABRKE Eined, ABREDPEREEERTBERARKRY
MRk, IR vEBem-1:3000, 2950, 2920, 1705, 1640, 1405, 1295, 1210, 930,
ESadtler li% v (47 ¥ isovaleric acid AY4r A GRS —308), HBEHRILB .M
PHEoRaaERE S, HEENRARBEECECN - MeE, RIESMANE
TEYURPIEE (V) MRRXERIURNEE (V) T2—3H, ZRHEHAHZEWRTEM
KNEMEIRNEE (V) MRXHEERRE (V) , UZBIE-EE RS R, 55
mp,155—157 CHAAHRMA WA /R E (V) 4T mp.185—187°CRIE AR K
KBEIRAEE (V) 48, &5 ARSI EEIU/R AR, RRXIHEE
YURHBERLEAB S, ABRTHE, LA RENMEREEME, SRR, RuiBizE
C RC P EF A BEEM— AR EBE BERK AWM ET LN —GRE,
SHRERARS FRERMERASMITC, (00, HEKAISZEMLFSHHE
2 (1), CMRigEMER - P HET Z# (1) MEW, S FHIEEN (ppm):
161.1 (C,) ,113.5 (Cy) , 144.1 (C,), 128.6 (C5) , 114.7 (Cy) , 155.9(C,)
113.5 (Cy), 154.6 (Cy), 110.4 (Cyy) , 77.2 (C/) 73.9 (Cy/), 62.7 (C,7),
21,0f123.9 (Cy"fC,7 ) , 172.0 (C7) , 43.2 (C."), 214.3 (C,") , 22.3/125.6

(C,7mC,"y

KR E (I) s SESMIEFNNE, DIM-FilmieEgS, 3 mp.201—
203-CHEMAE &, BUSMERS 7B WA, m'e 3410 O, 2R ACLHL06, G
FOF. P (%),C,66.705H,5.69, iHHE (%) ,C,66.273 11,5.85, [al}f8+0°

(C=0.,23, CHCI,) . IR vEBrcm~1:31430, 1735, 1720, 1710, 1648, 1610, 1243,
CH,
1222, 1140, 835, 2579 0 EE MUTARIE 350 107 T 5% 9 4 36 <c=c<CH

835cm™ DM TR HEIE. PMRIEHFZEFTFHIS A (opm) : 7.65 (IH, d, J=10Hz,
C,-H) , 7.35 (H, d, J=9Hz, C;-H) , 6.82 (I, d, I=9Hz, C,-t) , 6.25

(14, d, J=9Hz, C,-H) , 5.61 (IH, q,J=1Hz, —C—CH=C<), 35.22(IH.d,
)

, 1648,

O
T =4Hz,C;-H),5.03(IH,t, J=4Hz, C,-H,D,O%MFE_®F¥, J=4Hz),3.59
L/l
(IH, d, I=1Hz,C,/ -OH, D, O% 5 4), 2. 19H11.86 (& 3 H,m,—CH:C\ ),
CH;

1.48K11.37(% 3 H, S, C,/—2x-Clly), g d5.61pmEMEJ=1Hz) f1d2.1951.86

WA PR BERTH, AERAZERMETHEANFIREER (senccioate) (93]
REBLV KOHKEFREWL, ABEDPLEREZITGPRENBRERMAMEA R

s, TR vE®em-1:3000, 2970.1694, 1646, 1375, 1340, 1253, 1173, 1980, 935, 833,
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5 Sadtlergptisovaleric acid fLLAM B E & — B0, M ARG, HHHH
AH5ZER—F, HMEHEERS> AN RIIR MR EIEIRAIEE, RIEU L
BHERNBEEEMAREOLEEHH (D, 2CMRWE, FAMMd HEHENT
(ppm) :161.0 (C,) , 113.5 (Cy) , 144.1 (Cyp) , 128.6 (Cy) , 114.8 (Cp) ,
156.1 (C,) , 113.5 (Cy) , 154.6 (C;,) , 110.3 (Cy) , 77.1 (C,"), 72.9(C,"),
62.8 (C,",) 24.1F123.8 (C,/MC,") , 165.2 (C,"), 115.4 (C,"), 158.9 (C,") ,

20.4%0127.4 (C,"fnCs") . XHWBRM O Wil —FIERTHRE (I) W¥EEH,

EREEIRMEE (V) . AFLBERTIZCBEER»YSHEEEEN 2844
WTIEAYIR. LAY ZE-AhMY R, FERAH RS &, mp.186—188°C,
FESNRTREERQEN, BETEY, 22k, W, M. CF, BT, %
FamEik, (ali*so0° (C=1.85 CHCL) , Fik@izE, m/c262 (MY), 244,
299, 192, 191,190,162,134, 72, 57, HTNHC, .05, TENT : HHHE (%) .
C,64.66;H5.49, 3150411 (%).C,64.11; H,5.38, UV AZL9%nm (loze) :329 (4.22) ,
258 (3.5) ,247 (3.36) ,217 (4.17) , IR vE¥Mem-t:3490, 3370, 1698, 1600,
1564, 1230, 1118, 838, PMR{#EH I S fif (ppm) 4. 7.65(H,d, J=9.5Hz, C,-H),
7.31 (IH, d, J=g.5Mz, C,-H) , 6.28 (IH, d, J=8.5Hz, C,-H) , 6.25 (IH,
d, J=9.5Hz, C,~ID, 5.00 (IH, dd, J=4,8Hz, C,’-11), 2.8¢ (I, d, J= 4 Hz,
C,/-OH), 1.53F11.31(% 3H, «, C,/-2x-CH,), Bl ¥ 5 x#Bi#EKhellactone(73
PMRE R A3, MEARR ML EHX C -OHMC,  -OH & {4 LT (5 3.45
M4.48) RWHABLA0.5ppmEL, RWHERH TC -MC, - /1 32 k1
MARFHR, AU EEIBALBIBEY (X)), ZRZES &, Hmp.173—174-C
PR R, CuH 0, ESH : ¥ (%), C,62.505 H,5.30, iH8HMH (%),
C,62.42;H,5.24, IR vEB7Cm~':1757,1730, 1623, 1609, 1590, 1491,1233,1230,
1114, 832, B EEIREMNEEAEHEMELS (V) ,

JNESE R, BB EESm (-) ~trans-khellactone (mp.186—187-C) [7]
MMELARE, —HTEL—H, BTN EEREE, S8 LRRINBEELGHIL
3 (+) -tranc-khellactone (Va) F1 (-) -trans-khellactone (Vb) BISMEIEEAEIR
AWREYRAE (V) o CMRE#R—FIEELT RA NN RAENLH, Ly EEED
F (ppm) :161.1 (C,) , 111.9 (C,), 145.6 (C,) , 120.0 (Cy5) , 115.4 (Cy),
155.1 (C;) ,112.9 (Cy) , 152.3 (Cyp) ,112.2 (Cp) , 79.8 (C,7) , 74.9(Cy),
66.1 (C,”) , 25.2f21.5 (Cs"fCy")

GEERLRAEE (V) . FIRHMEBINLEYTHIR-AMEER, B L6
HR& 5, mp.153—155°C, AT RER KN, HBETAV. 28K, HE.
PR, 28, BTZE, BBETAmEMK, (alf®20° (C=4.9, CHCL) B
€, mje:262 (M*) , 244, 229, 192,191, 190,162, 134, 72, 57, #FAHC,.H,O;,
SEESN : aE (%), C,63.76; H,5.77, iHEH (%), C,64.11; H,5.38, UV
AELOHnm (loge) :326 (3.98), 236 (3.39) , 242 (3.52) , 217 (3.11) , IR ~%5r
cm™,:3400, 1728, 1680, 1603, 1367, 1490, 1400, 1243, 1228, 1115,848, PMRi%
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3 {4 (ppm) :7.65 (IH, d, J=9.5Hz,C,-ID, 7.32(H, d, I=8.5Hz, C,-H),

6.78 (IH, d, J=8.5Hz, C,-H) , 6.24 (IH, d, J=9,5Hz, C,-H) , 5.24 (IH,

d, I=14Hz, C,/-H) , 4.25 (14, br 5,C,/-OH) , 2.87 (IH, t, J=4Hz, C,/-
H) , 3.42 (IH, d, J= 4 Hz, C;/-0OH) , 1.46Fi1.41 (&£ 3H, s, C,/2x-CH,) . T
EEBEZBEB Bk OD, 2HESERHBLAHH, mp.164—165°C, C;;H 0.,
o ESN - Al (%), C,62.66; H,5.54, i HE (%), C,62.42; H,5.214,

IR vE¥¥em-1:1750, 1720, 1613, 1492, 1215, 1235, 1220, 1127, 849, Bl LY
Khellactonel TIR R AWM EYLU/RABE T4 MRl B TR HEEI RN R
BRBNEHR, HHEILEH TR HEIRSNERE TR —-REY, Bt
P, MRABEEI/RABEEEH (£) ~trans-khellactone, MBI HBHEW T EN
(+) -cic=khellactone (NVa) f1 (-) -cic-khellactone (Vb)) HAMETER. (£) ~cis-
khellactone (V) , CMRiEMMEL R, WX RURABRHIESHARHE—FIEE, H
SMIEMT (ppm) :162.5 (C,) .111.9 (C,) ,115.1 (C,) , 129.0 (C,), 115.2
(Ce) , 156.9 (C,) , 112.8 (Cy) , 152.4 (Cy) , 111.8 (C)p) , 79.4 (C,") ,

71.7 (Cy) , 60.9 (C,) , 25.8%121.2 (C," Cy") o

D-HEa:, PRBHRPHENAENS, LIRS, mp.166°C, C.H,0,, I
FAHT « HE (%), C,39.41; H, 7.7, H 8 (%) ,C,39.56; H,7.75, IR vEE:
em~1:3250, 1163, 1090, 1053, 1026, 932, 5Sadticr[Ei# d g+ D-mannitol 41 4
FikEE e -5 2T,

BT R A IR-450 B0 @ 4 Sh 8% UV-210\ BIGOR & 48 56 6 i
WHI-90Rd P i I & e 3t 3%, PMRIGRICDCL B A, TMSH iR, CMRE (T
(D) BICDCLHER, (V) f1 (V) plCDCT, + McOHE B R, HRLTMS,
PibR. SRR {CAHPYE-LCNz,

S, 7 H A KRB IR DE TR S IE (0 T B A REWLAR ¥ B B0 (- -trans-khellactone

ARG, AL ERE, ZHRMAEEMOGE, SRENMEE. A, FEREMASTANEE R
JRif. TRt R EUS

L % X W

11 W REEIEAL, 1960: W4T E, 211080,

[23 The Sadtler standard Infrared Spectra NO 9¢2-B.

{33 Willetle, R. E., and Soine, T. O., 1962, Coumarins I Isolation, purification, and structure
determination of ptervxin and suksdorfin, Journal of pharmaceutical Sciences, 51 : 149—156.

{43 Steck, W. and Mazurex, M., 1972. Indentification of Natura! Coumarins by NMR spectroscopy,
Lloydia, 35 (4) :418—430.

{52 Ilapan perfumery and Flavouring Association, 1973; spectal Atlas of Terpenes and the Related
compound, 6§

{61 George, C. Levy, 1976, Topics in carbon-13 NMR Spectroscopy, Vol 2 :110—~118,

{71 Hata, K. Kozawa, M. and lkeshiro, Y., 1967. New coumarins isolated from the Roots of Angefica
anomala Lalls and Angelica cartilaginomareinata (MAKINOY NAKAT (UMBELLIFERAE) , g
7Rk, 87T (9):1118~—1124,
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8] Sadtler standard Infrared spectra No 1835.

£9) Steck, W. and Mazurex, M., 1972: Identification of Natural coumarins by NMR spectroscopy,
Lloydia, 35 (4):418—430.

{10) Sadtler standard Infrared spectira No 17386 and No 14629.

A STUDY OF THE CHINESE DRUGS OF UMBELLIFERAE

I . NEW COUMARINS OF PEUCEDANUM TURGENIHFOLIUM WOLFF

Sun Han~dong Lin Zhong-wen Niu Fand-di Ding Jing-kai

(Kunming Institute of Botany, Academia Sinica)

ABSTRACT

The total plant of Pceucedanum turgeniifolium Wollf{f were eatracted with
methanol and the extract was chromatographed over alumina, Five dihydroseselin
type coumarins were obtained, The structure of three new coumarins of them,
respectively named turgeniifolin A (I) , turgeniifolin B (Y) , turgeniifoselin
C (Y) , were determined by chemical and spectroscopic data (UV, IR, MS,
PMR and CMR) .

Turgeniifolin A (1), C,H;;O,, mp. 198—201:C, [al}? £0°(CHCL,).

The structure of (1) was elucidated as 3/-angeloyloxy-4 ’/—carbonyl-37,
4’ —dihydroseselin, CMR data of (1) at & (ppm) :160.0 (C,) , 113.9
(C3) ,143.3 (C,) ,135.1 (C5) ,114.9 (Cy) ,159.6 (C;) , 114.0 (Cy) ,
154,7 (Cp) , 113.1 (Cy) , 82.4 (C,') , 76.5 (Cy’) , 184.5 (C,/), 26.3
and 19.7 (C4’and C,’) , 166.1 (C,”) , 126.9 (C,”) , 139.9 (C,”) , 20.5
and 16,0 (C,”and C;”) .

Turgeniifolin B (I) , C,;pH;,0,, mp, 160-162°C, [a]}® +0° (CHCl,).

The structure of () was elucidated as 3/ -isovaleryloxy-4 / -hydroxy-dihyd-~
roseselin, CMR data of (I) at & (ppm) :161.1 (C,), 113.5 (C;) , 144.1
(C,) , 128.6 (C;) , 114.7 (Cy) , 155.9 (C,) , 113.5 (C,), 154.6(Cy),
110.4 (Cy) , 7.2 (CY) , 73.9 (C,) , 62.7 (C,7) ,24.0 and 23.9 (C’
and C.7), 172.0 (C;"), 43.2 (C.") 24.30 (C,”) . 22.3 and 23.6 (C,”and
C;")y .
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Turgeniifolin C (X) , C;,H,,0 mp, 201—203°C (aJi®+0° (CHCL,) .
The structure of (X) was elucidated as 37/ -senecioyloxy—4 ’-hydroxy-dihyd-
roseselin, CMR data of (X) atd (ppm) :161.0 (C,) ,113.5 (C;) , 144.1

(Co , 128.6 (C5) , 114.8 (Cq) , 156.1 (C;) , 113.5 (Cy), 154.6(Cy),
110.3 (Cyp) , 77.1 (C,7) , 72.9 (Cy') , 62.8 (C,”) , 24.1 and 23.8 (C,/
and C¢") , 165.2(C;"),115.4(C,"),158.9 (C,"),20.4 and 27.4 (C,”andC4"),

The other two coumarins, (+) -cis-khellactone (V[) and (+) -trans-
khellactone (V) , are found for the first time in nature,

(%) -cis-khellactone (fy) , C,H. Oy, mp. 153-155°C, [aJi®+0°
(CHCI,) .CMR data of () at (ppm) :162.5 (C,) , 111.9 (C;), 145.1
(Cy) , 129.0 (Cy) , 115.2 (Co) , 156.9 (C,) , 112.8 (Cy) , 152.4(Cy),
111.8 (Cp) , 79.4 (C,7) , 71.7 (Cy’) , 60.9 (C,), 25.8 and 21,2 (C,’
and Ci7) .

(£) ~trans-khellactone (V) , C; H,0;, mp. 186—188°C [aJ33+0°
(CHCL,) . CMR data of (V) at (ppm) :161.1 (C,) , 111.9 (C;) , 145.6
(Cy), 129.0 (C5) , 115.4 (Cq) , 155.1 (C;) , 112.9 (Cy), 152.3(Cy),
112.2 (Cip) , 79.8 (C,') , 74.9 (Cy'), 66.1 (C,7), 25.2 and 21,5 (G4’

and Cy7) .



