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KAz AR (Cunninghamia unicanaliculata var, pyramidalis D. Y., Wang et H,
L. Liu) Xl NIAKREHT 2 AR ARBHFEEL ARG — R, Z&3CHRE MY,
SRR b 8] 1 B A 54k 2 o B R R BRI,

LB AMIERTENAEE R, AT LR RKE (WIEHER R LR, &Ko
SRELBESNL)  FHEMBIA B OKETRBEE, DREER BRIXAXBAEY,
BIEE W RE, BHKREEHEE, BHEHZEMRRE, WRBEAILKMBRA TR, i
ZEE MRS EUOMELE, BSYVETARBNYRRY,

BT, B SR E AT, BRIBIR o TR, B S IR AN, ME AR
Ffaike, WAVARER., S48 (LT EMRGHAZANT LR . RE7.5%HEREH
R, AILBHEREEN, RN RAMmE (60—90°C, EHK) SHAME-Z 8
(95: 5, 90:10, 80:20) , AN EWE—4F 8, EEEHN o-THFMH
(a-caryophylene) (I) , B-F F# (B-sclinenc) (L) , M-8, 15-2 4%
(pimara-8, 15-dinene) (W), & -0 # & (trans-biformene) (W), ¥ ¥ B
(pimaradincal) (V), HMEL (pimaranotl) (W), KA -JilkIEL (trans—communol)
(WD EEX-H#E (trans-communic acid) (VI),

FURBR BT A C8 9 100 R 3o ) A5 PR B P SR S5, T S 1 o L0 50 R
B, BRARLEHBECT, RITEEEARIESEKS.

HEAA-8, 15~ 0, B RIENEXMIEEG O AANTE K, MR EH XA F
o

ZACEWE G HEN TGRS, UAMG KRS B, MaBd e a
Sh, AN, AGREILIR R I B R BORS E AW, SR UEE  BUENE R E b
Ak 2 20 1o
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4 (I) R=CH,
>I"— (V) R=CHO
(D 7 () R=CH,OH

\E (V) R=CH,
(W) R=CH,OH
(I) R=COOH

T

R\

a-TEH (1) WGEMEBERES 5 8, Xl R gk (aIB+1.9° (K

i, C, 4.22) , IR folla?(cm‘*::aoso, 1775, 1635, 885 (O>C=CH,) 1380, 1365

(>C<81§Z)o 'H NMR %. 0.95, 0.95 (;@sH,s,=C<EEz), 1.60 (3H, s,

>C—CH,), 4.84, 4.95 (2H, bs, =CH,), 5.31 (1H, m), MS m/e, 204 (M*),

189, 161, 133, 107, 93 (&), 81, 69, 55, Pl L¥ /L5 a-THEME LT,
B-FEFH (1) . MNEMBEKESE, I 6wl Rk (a)B+18.2° (&

i, C, 0.33) , IRVf;I;IC cm™!, 3080, 1775, 1650, 890, ‘H NMR . 0.80 (3H,

s, —CH,), 1.70 (3H, s, C=C—CH,), 5.29, 4.70 (3t 4H, 2 x=CH,), MS

mje, 204 (M*), 189, 175, 161, 147, 133, 121, 107, 105, 93, 81, 67, 55, H

IR, MSKk'HNMRE B-HTF#H—3c23,

38—40°C, [o)%+82.4° (&fh, C, 1.28), UV Aﬁf{H, 207am, IR v flilg?{cm“‘,

3080, 1639, 995, 910, (—CH=CH,), 1660, 839 (= B AL #) , 1380, 1365

(>C<€ES) . 'H NMR &, 0.84, 0.88, 0.97 (3t12H, s, 4x-CHy), 5.19
3

(W, =9cps, >C=CH) 5.75, 4.88, 4.84 (% 1H, Jap=10Hz, Jac=17Hz,
2

JBC=2P[Z, HA>C=C<II:II(B:)9 2.21 (1H5 CQ_H)Q MS m/e: 272 (M+)’ 257 (&
¥, 230, 187, 176, 161, 137, 119, 105, 95, 69, MIRK 'H NMR %3, #5518
o C= C<I§ K Co-Hige g gy, Ma WBLAIA PR R AT 40 80 ZA & iy

A= 8 5 15- 4o
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B (V) . BZR-AMmEE (5:95) REESHEL G, R, TRH (Girard’s
Reagent T) A4b P8 4 b £ 3], R W4k, (al®B+85.1° (& 1h, C, 0.094) , IR
film ‘

v

max

[
cm”ty 3078, 1640, 910 (Cti=CH,), 1665, 838, (>C=C), 2680, 1728

(-CHO), 11 NMR &, 0.97, 1.01, 1.08, (% 3H, s, 3x-CH,) 5.19 (W
9cps, -CH=C<) 5.75, 4.88, 4.84 (% 1 H, Jap=10Hz, Jac=17Hz, Jpc=2Hz,

&

. [§l . ‘ .
HA>(,:C<H§) 9,24 (1H, s, -CHO), MSm/e, 286 (M*) , 271, 257, 243,

215, 187, 161, 133, 105, 95, 81, thAW VS5 I L%, £ —®E, P &, #El
S AR B

BHEE (V) O MRmUE, Bk A b ol L &5, Do B 498.9° (1A,
C, 1.25), MS m/e, 288 (M+), 273; 257, 230, 187, 161, 135, 119, 105, 81,
TGV e, KBTI IR v ™ em 1, 3350, 10405 THNMR S, 3.15, 3.4
(2H, ABR%, J =11Hz, ~-CH,ON) BRAABEGFFE, BEMGSHEE, ZAPRIMH
450.79, 0.97, 0.99, 4 i EAMEMNIMHMAI.08 (V) BuEHs0.79, BARAEHT
—CULOUBUR T-CHOFT B, [k, VI B mECs 7,

RA-FEE (VD. AMB-ZBEEEES, AMmBEELN, mp 120—122°C, W
F2N NaOHBE W, Calp+40.9° (F i, C, 0.78) , 76 & 2 Br: Cool,00, i 35 i
(%) C, 79.47, U, 9.93, Segfi (%) C, 79.57, 1, 9.96, UV 1O oo
KBr_

C

max m~', 3430, 1687, 1405, 1278, 945 (-COOH) 1605 (—C =

(€ 28000), IR v

C—C=C—) , 1790, 1640, 890, 990, 905 (C=CH,), 'H NMR &, 10.30 (1H,
~-COOW), 6.33 (J=17, 10Hz, —CII—ClI,), 5.41 (1H, —CH=C—) 5.03, 4.08
(2H, | =10Hz, J =17Hz,—CH=CH,), 4.82, 4.48 (211, =CH,) 1.75, 1.17,
0.76 (3Hx3, 3x-Clly), MS m/e, 302 (M*), 287, 246, 231, 175, 147, 135,
121, 105, 81, PL_REHR Btk Wb B - R Aagce. 7, 8, 9,100,

Re-#H8 (V) . AAMBE-2mE (80 :20) JEMBEMR4rEE, B R K MR W
&, FkFREIEE R, (alp+36.2° (A fh, C, 0.88), MSm/e, 288 (M%), 273,
257, 207, 175, 147, 135, 95, 81, L& VME T IR, UVZ'H NMRi%, L5k
Wk, 78 IR %, 473250, 1035 cm™ "Mk d& (fARE) , Wi-COOHME %, FE1H
NMRifds, BT 83.10, 3.34 (2H, ABZ%, =111z, -CH,OH) ¥, Ti$ 10.30
Mg, Comudk, @o1.17 O M fHah s 80.99, X BREEZHEN-COONH
Bapl T-CHLOH, 38T RBRER NS R, mEarkn, awVR & 5 - fl 45w
193,

EASERE (V) o GailimiEao s, Wk ik, _elh+42.60 G,
C, 0.33), MSm/e, 272 (M*), 257, 216, 191, 135, 95, &1, LUV, TH NMR

N
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Silieg. R A—%, 72 HNMR#EH, £T7T—450.81 (3H, s, -CH,) i,
fi-COOH, ~CH,OH#gM %, IR v i cm-1, 1606 (—C=C—C=C—), 3079, 1780,

1612, 883 CAAMRE) 990 (>C=CH,) 1383, 1366 (SC<GpD. BLEMIBBRAL
AN B R RS, | |

A P50 R A IR-450 T 4T A3 Y6 BE I 5B 4L Sh 36 UV-210ABIG36 0 BE 71 U
s hhi, WH-90 B i E R dtiR, BCDCL, b, TMS hutss &%/ Bk
B A AMAT-31140 %, 5 %SE-30%:, 180—230°G, 8°C/min & J¥ J iR, - # # €
240°C, AKX FE18ml/min,
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STUDIES ON THE RESIN CONSTITUENTS OF TAXODIACEAE

I. SESQUITERPENE AND DITERPENE COMPONENTS OF THE RESIN
FROM CUNNINGHAMIA UNICANALICULATA VAR. PYRAMIDALIS

Ding Tiﬂgkai (Kunming Institute of Botany, Acedemia Sinica)
Liu Helin (Sichuan Institute of Foresiry)

Pu )u‘a,nlung (Unslitule of Medical and Pharmaceutical Science of Guangxi, Nanning)

This paper reports the chemical constituents of the resin from Cunninghamia
unicanaliculata var. pyramidalis.

On the basis of the observation made on GC and TLC, we found the resin
contains more than ten components, two of them are monoterpenes  (a—pinene
and limonene), The other cight components were isolated from petroleum cther
extract of resin, By spectroscopic data (UV, IR, NMR and GC/MS) the eight
compounds were identified as a-caryophylene (), B-selinenc (), pimara-8,
15-dinenc (J[), trans-biformene (JV), pimaradienol (V), pimaranol (Y]),

trans-communol (V[), and trans—communic acid (V[), respectively,





