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SRBEXESTFRN C:HL0Cl, HERBHEMBR, DN C-P2, BREH a=
15.782(7)A, 6 =18.454(4)&, ¢ = 8.074(4) &, 8 =101.08(21)°y, WA T = = 2.
A pw-1100 PO SRR TS BB RER B 7T R 820974, A EEEH: (MULTAN-78)
W RELER, SRSHEERBREX AEMER/N 5L, R 0.075, MZEME Fourier ]
FRAEFAEFANPE LWEAE T 2EAECHF K.
ERBAESTRETEXRSTHRARRBE, BUE K, cH5pRPFBHMENFENEE
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R FON S BERL A AR B R 8 S e RO )W A 2 43 5 IR R L 8T R 5
DB R CRIL &Y SRB R ARSI RRER RN EY, 2T X4 CaHs0Cl, %
BATEEPHREE, mp. 2 227—234c., HWHIEERES THRRIIE, B X &
st ENERRERRNRAER, hEMEREFEDTT AR E A Z RS
FIRO B G R A

- % B

BB #E R Weissenberg JRAEY:, HATHIEHHEHEITERKREDY 2/m. REHER
BHOROTINT &Y,k = 2n + 1HI YL, FIRE S MIBEN P2, P2 /m. BB He = 15.782(7) &
b=28.454(4)R ¢ =8.074(4)R £ =10108(21)°, HEMAD>TH z=2FK, ITES
REE D, = 1.337g - em™, HLHAE LSRN C-P2.. 8 PW-~1100 PYRAT LW
TSTSREE BE, WEEAM0: WEf (6) EHE3—68°, CuK, {H4t, ABMEASE (6w =
13.3°), #FR(722) A B Z R H AL BmARTHIEFRTEEN fmax = 195 Amax = 10, lnax = 10,
BT = 30(1) A e Mg sl bro , JL AT 5T 504 2097 4, Ko w0 g8 1975 14,

DL Wilson S EHREPHEEAR (B) MEAE T (K) EH., ¥ (sin6/1)h.
(=0.3629 87%) EDH+HANXE, HEBEF B =3.226X% K = 0.0118, fEH#ZAT418
WE (hs ks D DHEHIN\ANTBASD, (B BEIHEDERT 1.00,

1) 2) pERFEAKRE 02 R—NOEHLE,
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{E* 1.013 0.989 1.052 1.087 0.999 1.031 0.972 0.933 1.041

H— e EREFOEEEITEF &IOS REMBNERE: ((E]) = 0873,(|E—
1]y = 0.776.

Z.E MW o=

FARBARRBENREEN P21, EREO—PANKRAAHEF-PMRRATFORER
T). EBEEEOLT,E KA Paterson HEWMELH, BRIKER TN, 2B RRTHLIN R
X (ryz 21/2 —y =) BIY, —BRER, EUEBEENERA L B RNIEERE
TRAELGH NERUBSHESOBINER.

RMNSITTRREREN (B G/ \ N FRAPHS A, FERER TEHKRRE
HRERE SR 4(H), BET (E) BN HARRELSRRTEN, Bk, G A EE
HME KA T Re TR B .

HMAE#HSE (MULTAN-78) e RRBXENREER. &I |El > 1525 1
208 DMTHT AR (E [max = 2.985), AUE oo BEREK, FE E] <020 8550 MR/ E|
EITH A

B e > 1.00, BE] 1426 4~ 3, RARK. B 3 RAKXBERMTHANOEAE, BHE
FEAEREAM (0500—0.774) REARBEE. BHERNEHKSGEFEIHN

Bk o1 Bl ¢(s) R ¢u(e)
11 o 2 2.8 360 360
3 0 3 239 360 360
0 1 6  2.39 360 360
8 s 2 298 45
15 2 2 2.83 36
10 2 3 Z.GZ}E’&*Eﬁﬁ% 27
BOMZEBI - ETREMRE
#x R EEE &o R BREMARER
1 1.2958 o 1.404 15.03 2.5415
2 1.4520 2.666 22.88 1.4410
3 1.1000 1.589 29.45 0.8550
4 1.1248 1.511 28.14 1.0750
5 1.3458 2.171 22.18 1.5814
6 1.2917 2.124 26.54 1.1686
7 1.4615 2.668 21.96 1.5298
8 1.4609 2.654 21.99 =7
9 1.4539 2.681 22.84 =2
10 1.3512 2.204 21.27 1.6356
PERERFERERENE—ERNBAETEEE, ERBSI A MNETAE, 2—8
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Foutier £ &8 3|40 29 AMEGE T E, R = 0228, #&SEMALFAIAR F Bk
B, @k, @A, RATHFRRETRE, R = o216 B 1(a) 1 (b) FrRAHEN
BRETTEN.

=, EMEHREE

RIF XTL RBRE, DN fEMR/ N - REBEERETHERSHK. RaPamE
A (1975 ), 30l R = 0.216 W5 MBS EE(R F LRSS, FHERERK. 56
FMEBRT) EABENRBEK. ZEE P2, ARG ME— o T LIRS EL
RN R, e EdBE R EE T SE TR y LFRME.

B e RE ARG EARSEALAE T, R = 0.135; RGN HETHIL
B &HAEEE R AIRFRTEE, R =0119; FZREETER TS
B AR EEE ABRLAIET, R = 0.082,

ATHRBERETOE, B (sin6/2) < 045 (GHELSSMTH A, HITHEZEE Fourier
B, mEhER 2N EETFE. EEENMFEENSERTUEECELFER, R
RERBIHmm SR E. B2 irdSRTHETEESESHE.

BEE . MEZRIBENSKEEEE TN 21 MEETFHARSHSEAEERE
A¥ITERIETF, R =0.075,

F 1V EENESMETERSE; bt BEEpNRKRGE 2), BAGE3)
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REET #r(k) RBET gK(A) R T (i)
C1-C20 1.761(6) 0o1-c4 1.446(9) o1-Cc17 1.451(8)
02-C2 1.457(9) 02-c4 1.418(9) 03-C3 1.409(9)
04-Cl 1.202(9) 05-Cl 1.336(8) 05-C12 1.430(8)
Cl1-Cl4 1.474(10) c2-C3 1.558(9) c2-Cc7 1.549(9)
€2-C9 1.560(8) C3-C6 1.559(8) Cc3-Cl8 1.550(9)
C4-Cl13 1.542(10) Cc4-C23 1.502(11) C5-C9 1.530(8)
C5-C10 1.564(9) cs5-cil 1.534(8) C5-C19 1.535(10)
C6-Cl13 1.553(10) C6-C16 1.522(10) C6-C20 1.531(8)
C7-C15 1.526(10) Cc8-Cl1 1.515(9) Cc8-C12 1.533(10)
Cc9-C17 1.551(8) c10-c21 1.530(10) Cl1-CI5 1.536(9)
Cl12-C21 1.51009) Cl13-C22 1.521(10) C17-C20 1.522(8)
C18-C22 1.552(11) H1-03 0.931(5) H2-C7 0.946(7)
H3-C7 1.015(7) H4-C8 0.967(8) H5-C8 0.954(7)
H6-C9 1.066(6) H7-C10 0.998(8) H8-C10 1.080(7)
HY-C11 0.980(7) H10-C12 0.953(7) H11-C13 0.925(7)
H12-C15 1.045(8) H13-C15 1.018(6) H14-C17 1.034(6)
H15-C18 0.958(7) H16-C18 1.097(8) H17-C20 0.952(6)
H18-C21 0.930(7) H19-C21 1.084(8) H20-C22 0.928(7)
H21-C22 1.054(8)

B2 BESHPHRFAUEHBERS
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F B # M () ¥ 5 2 B © ¥ o8 # fa O
C4-01-Cl17 112.52(51) || ci3-cé-Cl6 111.91(53) || c4-c13-c6 109.42(54)
04-C1-05 122.64(63) || c2-c7-H2 118.53(65) || c7-c15-cl1 111.67(55)
02-C2-C7 103.79¢51) || cli-cs-c12 109.43(57) || Cl1-C15-H13 113.86(62)
C7-C2-C9 110.12(51) | C12-C8-H5 109.80(65) | ol1-c17-H14 108.44(50)
C2-C3-C18 109.44(51) || C2-C9-H6 95.48(46) | C3-Cl18-HI5 117.39(64)
01-C4-C23 105.85(57) || C©5-C10-H7 103.11(58) || C6-C20-C17 110.52(49)
€9-C5-C10 106.73(50) | cs-cli-c1s 109.62(51) || C10-C21-H19 99.47(55).
C10-C5-C19 108.82(52) || O5-C12-C8 110.25(56) || C18-C22-H20 119.62(69)
C3-C6-C20 116.22(49) || c21-Cc12-H10 110.04(62) | c1-o5-c12 117.30(54).
C2-C7-C15 116.46(57) || c6-C13-H11 113.56(62) || o02-c2-C3 106.94(50
C15-C7-H3 118.19¢63) || Cl1-CI5-HI12 112.63(58) || ©3-C2-C9 117.62(50)
C12-C8-H4 110.61(65) || c9-c17-C20 118.31(48) || c2-c3-cé6 109.57(49)
€5-Cc9-C17 122.54(49) || ©3-c18-c22 104.98(55) || o1-c4-c13 109.98(56).
C5-C10-C21 111.99¢56) || cL-c20-c6 114.93(42) || c13-c4-c23 113.10(59)
©5-C11-C8 114.03(53) || €10-C21-H18 104.41(61) || C10-C5-Cl1 107.80(51)
C8-C11-H9 109.42(57) || c13-c22-H20 114.96(68) || C3-C6-C16 112.12(52)
05-C12-H10 111.66(62) || C3-03-Hl 107.80(55) || Cl16-C6-C20 110.68(51)
C6-C13-C22 103.54(54) | 0O5-Cl-Cl4 111.58(58) || c15-c7-H2 97.64(60)
C7-C15-H13 104.46(57) || c3-C2-C7? 113.17(52) || cl1-C8-H5 106.31(64)
01-C17-C20 103.76(48) | ©3-c3-cls 113.26(53) | c2-c9-ci17 105.34(47)
C20-C17-H14 112.84(51) || ©ol-c4-02 111.12(56) || C17-C9-H6 101.76(47)
C22-C18-H16 118.20(62) || ©2-C4-C23 108.74(58) || C21-Cl0-H7 107.57(61)
C10-C21-C12 111.44(57) | c9-cs-c19 118.12(52) | C5-Cl1-H9 110.06(54)
C13-C22-C18 104.79(57) | c3-c6-c13 97.58(48) | cs-ci2-cz21 111.01(57)
€2-02-C4 112.35¢(53) || c13-c6-c20 107.57(50) || c4-c13-c22 109.71(57)
04-C1-C14 125.77(65) || C2-c7-H3 108.51(60) || C7-C15-HI12 111.42(59)
02-C2-C9 103.73(49) || cii-cs-H4 111.73(65) || 01-C17-C9 107.24(47)
03-C3-C6 110.64(51) || c2-c9-c5 120.46(50) | c9-c17-H14 105.82(48)
C6-C3-Cl18 102.08(49) | C€5-C9-H6 106.06(49) | c3-c18-H16 103.77(56)
02-C4-Cl13 108.08(56) || C5-C10-H8 107.15(57) || c6-c20-H17 105.77(51)
C9-C5-Cl1 103.95(48) || cs-cl1-c15 112.18(54) || cl2-c21-H19 99.58(55)
C11-C5-C19 110.91(52) | os5-ci2-c21 107.87(55) || c18-Cc22-H2I 104.23(60)
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FARBEBREDTREUMEWRE. C3 L LWBRREEATER, Clo 5 C13 fir |
WHEE, C17 fr LEBEENE. WRMEABRENZIATHYERR, SRS
[(E1(2)], 4 REBARERAKE(RR), BE, BIR5 CIR, CH5DRNATHENT
R, FARBXRS TR TEXRS TFORRKLED, XEERES Frtkibsed
B E 24 AL

WRE ELH AR RS BIBE T FT5 RN, BEHE. 2B ETAERERRTIHR
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DETERMINATION OF CRYSTAL STRUCTURE OF
CHLORO-TENACISS IGENIN

ZHENG QI-TAI
(Institute of Biophysics Academia Sinica)
Gu Yuan-xix Wang Line-Ling Liu JIN-vI

(Institute of Physics, Academia Sinica)

ABSTRACT

The molecular formula of chloro-tenaciss igenin is C.sHisOsCl. The erystal belongs
to monoclinie system. The space group is C."-P2,, The parameters of unit cell are
a=15782 (7) A, b =8454 (4) A, ¢=8.074(4) A and B=101.08 (21)°. There are
two molecules in an unit cell (Z =2), Intensity data were collected on a PW-1100
four-cirele diffractometer. The total number of independent diffractions amounts to
2097.

The structure was solved by direect method (MULTAN 78). The refinement of
the structure parameters was acheived by block-matrix least-square method, R=0.075.
All the positions of hydrogen atoms were located by the difference Fourier syntheses
and two of them, which are in the methyls, present disorder property.

The chloro-tenaciss igenin molecule contained the conformation characteristic of
tenaciss igenin. B-ring and C-ring, and C-ring and D-ring all exhibit cisforms
obviously.



