REFERENCES

Hutchinson, J. The Families of Flowering Plants. Vol .45

London, Oxford University Press; 1959.

Willis, J.C. A Dictionary of Flowering Plants and Ferns. 8th Ed.

Revised by Airy Shaw, H.K., Cambridge; Cambridge

University Press; 1973.

Burkill, I.H. A Dictionary of the Economié Products of the

Malay Peninsula. Vol. I., Oxford, University Press}

FOR6

The Wealth of India, A Dictionary of Indian Raw Materials and

Industrial Products. Vol. I, New Delhi, Council of

Scientific and Industrial Research; 1948.

Hooker, J.D. Flora of British India. Vol. I, London, L. Reeve

& Coss5iilBNa.d

van Steenis, C.G.G.J. Flora Malesiana. Ser. I, Vol. 41, Dec.

1948, P. Noordhoff Ltd.

Hooker, J.D., and Jackson, B.D. Index Kewensis, Vol. : i

Oxford, Clarendon Press; 1893.

Durand, T. and Jackson, B.D. Index Kewensis. Supplementum I,

Oxford, University Press; 1906.



54

9. Prain, D. Index Kewensis. Supplementum III, Oxford, Clarendon

Press; 1908.

10. Prain, D. Index Kewensis, Supplementum Iv, Oxford, Clarendon

Press; 1913.

i £ Index Kewensis. Supplementum V, Oxford, Clarendon

Press; 19219

12. Hill, A.W. Index Kewensis. Supplementum VII, bqurd, Clarendon

Press; (11929

§3ci L L Tndex Ysvenbi el Supplementum VIII, Oxford, Clarendon

Press; 1933.

14. Salisbury, E.J. Index Kewensis. Supplementum XI, Oxford,

Clarendon Press; 1953.

15. Smitinand, T. Thai Plant Names (Botanical Names-Vernacular Names).

Bangkok, Funny Publishing Ltd. Part.; 1980.

16. Busban Na Songkla, Thai Medicinal Plants. Part E;

Bangkok, New Thammada Press Ltd. Part.; 1976.

17. Smitinand, T. Plants of Khao Yai National Park. Bangkok,

New Thammada Press Ltd. Part.; 1977.

18. Govindachari, T.R., and Parthasarathy, Pl YAncistrocladine a

Novel Isoquinoline Alkaloid from Ancisitrocladus

heyneanus .» chemical Abstracts, 73(1970) : 66769w.



55

19. Govindachari, T.R., and Parthasarathy, P.C. "Ancistrocladine a
New Type of Isoquinoline Alkaloid from Ancistrocladus

heyneanus . » Tetrahedron, 27 (1971) : 10332,

N

20. Govindachari, T.R., Parthasarathy, P.C., and Desai, H.K.
"Chemical Investigation of Ancistrocladus heyneanus
Well : Part III-Further Studies on Ancistrocladine."

Indian J.Chem., 9(1971) : 931.

.

21. Govindachari, T.R., Nagarajan, K., Parthasarathy, P.C.,
Rajagopalan, T.G., Desai, H.Kﬂ, kartha, Q.5 Chen, S.L.,
énd Nakanishi, K. "Absolute Stereochemistry of
Ancistrocladine and Ancistrocladinine." J.Chem.Soc.,

Perkin I (1974)/ ¢ T4%3.

22. Harada, N., and Nakanishi, K., "The Exciton Chirality Method
and Its Application to Configurational and Conformational

Studies of Natural Products." Accounts Chem.Res.,

SO0 ) e 28T

23. Govindachari, T.R., Parthasarathy, P.C., and Desai, H.K.

"Ancistrocladinine, a Minor Alkaloid from Ancistrocladus

heyneanus wall." Indian J.Chem., 9(1971) : 1421.

24. Govindachari, T.R., Parthasarathy, P.C., Rajagopalan, T.G.,
Desai, H.K., Ramachandran, K.S., and Lee, E. "Hamatine,

a New Isoquinoline Alkaloid from Ancistrocladus

hamatus (vahl) Glig." Indian J.Chem., 13 (1975) : 641.



56

25. Govindachari, T.R., Parthasarathy, P.C., Desai, H.K., and
Saindane, M.T. "On the Absolute Stereochemistry of

Hamatine." Indian J.Chem., 15(1977) : 871.

26. Glasby, J.S. Encyclopedia of Alkaloids. Vol. III, New York,

Plenum Press; 1977.

[} ] '
27 “Foucher, J.P.; Pousset; Jd.L:, Cave *A. and Cave ; B.: "L

i ) ’ : :
Ancistrocladonine et L. Ancistroealaensine Deux

Alcaloides Nouveaux Isoles de L' Ancistrocladus ealaensis .

Phytochem., 13(1974) : 1253,

'28. Foucher, J.P., Pousset, J.L., Cave , A., and Paris, R.R. Plantes

med. Phytother. 9 (1975) : 26.

29. Foucher, J.P., Pousset, J.L., and Cave » "Ancistrine,
, Ancistine, Ancistrocladeine Trois Alcaloides isoles
de L' Ancistrocladus eakaensis .  Phytochem., 14 (1975)

22693 .

30.. Foucher, J.P., Pousset; J.L., Cave’ A., Bouquet, A., and
Paris, R. "Chemotaxonomy of Ancistrocladaceae. III.
Alkaloids of Ancistrocladus congolensis." Chemical

Abstracts. 83 (1975) : 175631x.

31. Govindachari, T.R., Parthasarathy, P.C., and Desai, H.K.
"Chemical Investigation of Ancistrocladus heyneamus
Wall : Part VI-Isolation & Structure of Ancistrocladisine,

a Novel Alkaloid." Indian J.Chem., 10(1972) : 1117.




B2

353

34.

355

36.

37

363

5

Govindachari, T.R., Parthasarathy, P.C., Rajagopalan, T.G.,
Desai, H.K., Ramachandran, K.S., and Lee, E. "Absolute
Configuration of Ancistrocladisine and Ancistrocladidine."

J.Chem.Soc¢., Perkin I, (1975) 3 2134

Govindachari, T.R., Parthasarathy, P.C., and Desai, H.K.
"Chemical. Investigation of Ancistrocladus heyneanus
Wall. Ancistrocladidine, A New Isogquinoline Alkaloid."

Indian.J.Chem., 11(1973) : 1190. .

Corrodi, H., and Hardegger, E. "Die Konfiguration des naturlichen
(+)-Laudanosins sowie verwandter fetrahydro—isochinolin—,
Aporphin-and Tetrahydro-berberin-Alkaloid." Helv.Chim.

Acta, 39 (1956/)/:1889:

Carrick, J., Chan, K.C., and Cheung, H.T. "A New Phytochemical
Survey of Malaya-Chemical Screening." Chem.Pharm.

Bull. 16 (1968) : 2436.

Chen, Z;X., Wang, B.D., Qin, K.W., Zhang, B.E., Su, Q.L., and
Lin, Q.C. "Isolation and Identification of the Alkaloids

from Ancistrhocladus tectornius.» vaoxue Xuebao, Acta

Pharmaceutica Sinica, 16(1981) : 519.

Cordell, G.A. Introduction to Alkaloids; a Biogenetic Approach.

Wiley Interscience, New York. 1981.

Bruneton, J., Bouquet, A., Fournet, A., and Cavé , A. "La
Triphyophylline, Nouvel Alcaloids Isole du

Trniphyophyllum pelitatum.» Phytochem. 15 (1976) : 817.



58

39. Sharma, S.C., Shukla, Y.N., and Tandon, J.S. "Alkaloids and
Terpenoids of Anciéihqcﬂadué heyneanus, Sagittaria
sagitifolia, Lyonia §ormosa and Hedychium spicatum.

Phytochem., 14 (1975) : 578.

40. Desai, H.K., ef al. "Chemical Investigation of Some Indian

Plants : Part IX" Indian J.Chem., 14B(1976) : 473.

41.. Parthasatathy, P.C., and Kartha, G. "Rigorous‘Structure Proof
for Ancistrocladisine & Ancistrocladidine, Two Minor
Alkaloids of Aneistrocladus heyneanus Wall." Indian

J.Chem. 22BA1983) : 590.

42. Lavault, M., and Bruneton, J., "O-Methyltriphyophylline and
O-Methyl-1,2-C dehydrotriphyophylline, New Alkaloids of

Triphyophyllum peltatum. " Chemical Abstracts. 88 (1978)

s 2320980/

- 43. Shamma, M. The Isoguinoline Alkaloids (Chemistry and Pharmacology).

E Y
New York, Academic Press; 1972.

44. Govindachari, T.R., Parthasarathy, P.C., and Modi, J.D.,
"Chemical Investigation of Ancistrocladus heyneanus
- Wall. : Part IV-Structure & Synthesis of Ancistroquinone."

Indian J.Chem., 9(1971) : 1042.

45, Main,vP., Hull, S.E., Lessinger, L., Germain, G., Declarcqg, J.P.,
and Woolfson, M.M., MULTAN. A System of Computer Programs
for the Automatic Solution of Crystal Structures from

X-ray Diffraction Data.  The Universities of York,

England and Louvain, Belgium; 1978.



59

46. Sheldrick, G.M., SHELX. Program for Crystal Structure Analysis

University of Cambridge, England; 1976.

-47. Thammaupakorn, P. Private Communication. Department of

Pharmacology, Faculty of Pharmaceutical Sciences,

Chulalongkorn University, Thailand; 1983.



:
W PO
Ao 5
Gy




Figure 7

e >

Thin layer chromatogram of crude alkaloid from

Ancistrockadus tectorius (Lour.) Merr. leaves.

major alkaloid (AT-1)

-e=-e----. minor alkaloid (AT-2)
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Figure 8

Thin layer chromatogram of alkaloid AT-1 from

Ancistrocladus teetonius (Lour. ) Merr. leaves.
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Figure 9

()

o

Thin layer chromatogram of alkaloid AT-1 from

Ancistrocladus tectornius (Lour.) Merr. leaves.
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Figure 10

Thin layer chromatogram of alkaloid AT-1 from

Ancistrocladus tectorius (Lour.) Merr. leaves.
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Figure 11

Thin layer chromatogram of alkaloid AT-1 from

Ancistroctadus tectonius (Lour.) Merr. leaves.
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Figure 12

Thin layer chromatogram of alkaloid AT-1 from

Ancistrhocladus teetorius (Lour.) Merr. leaves.
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Figure 13 Circular dichroism spectrum of alkaleid AT-1 from the
leaves of Ancistrocladus tectoriud (Lour.) Merr.

(in methanol) -
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Figure 14 Ultraviolet absorption spectrum of alkaloid AT-1

from the leaves of Ancistrocladus ztectotius

(Lour.) Merr. in ethanol.
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“ T T T T ' L Tz T T ] T T o T I o Y o T 1 T Al
8 ! 6 8 Y- R
Figure 22 NOE experiment of alkaloid AT-1.

Irradiated at 6.5 ppm :-3.692 ppm .4% nOe
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Figure 23

i, A “erVV'
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2 8 1; 6 53 o
NOE experiment of alkaloid AT-1.
Irradiated at 3.98 ppm : 6.679 ppm 3.1% nOe

6.699 ppm

9.569 ppm

6.3% nOe *

1.7% nOe
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Figure 24

i I
6 3 t 3 2 aRRH

NOE experiment of alkaloid AT-1
Irradiated at 3.69 ppm : 6.514 ppm 8.1% nOe *
3.987 ppm -10.9% nOe

1.474 ppm -0.8% nOe
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Figure 25

NOE experiment of alkaloid AT-1.

Irradiated at 3.33 ppm : 2.171 ppm 0.7% nOe

PPM
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Figure 26

NOE experiment of alkaloid AT-1.
Irradiated at 2.49 ppm : 3.743 ppm

3.723 ‘ppm

1.756 ppm

1.458 ppm

1.276 ppm
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Table 2

o)
0(2)
9:(3)
0(4)
C1
N(2)
GA3) .
C(4)
C(4a)
€59
c(6)
c(7)
c(8)
c(8a)
of S
C2:)
ey
c(4")
¢(4A')
o ¢ B
c® ")
ca
c(")
ce@ar)
co)
c(o0)
c(@1)
c(12)
€{13)
c(14)
€(15)

(in parenthesis)

1240 (8)
4670 (7)
37531(9)
3645 (10)
1943 (12)
23371 (1)
2868 (13)
3963411 )
3682 (12)
4374 (11)
4056 (11)

- 3025129

2347 (12)
2689 (11)
B2 ey
17691 1)
2589(10)
2962 (11)
2490113)
2789 (12)
2335/(18.)
1546 (16)
120 7(117)
1656 (13)
2074 (14)
1288 (16)

- 3135(14)

5591.(12)
1163 (16)
1417 (14)
4089 (14)

9594 (20)
6549 (22)
11387 (23)
13613 (23)
8794 (27)
7931 (24)
6042 (27)
6199429)
7021 (28)
6427 (28)
7043 (25)

8244 (29)
8766 (27)
8158 (25)
7786 (30)
7380 (27)
8651 (25)

10278(23)

10752 (27)

12383 (27)

12833 (30)

11543.(32 )5

9055485
9490 (26)
10965 (24)
ZOLTA32)
5103 (30)
5143 (29)
11377 (313)
5579(28)
152 12 (29

4 g :
Fractional Atomic Co-ordinates (x10° ) with e.s.d's

0433 (6)
2800 (6)
2826 (7)
4207 (6)
-1116(9)
-1864(8)
-1609 (10)
-0718 (10)
0111 (9)
1072 (10)
1837 (9)
1655 (9)
0679 (9)
-0056 (9)
3363 (11)
2658 (10)
2481 (9)
3052 (9)
3776 (9)
4364 (10)
5069 (13)
5221 (11)
4686 (10)
3945 (9)
-1185(11)
-2780 (12)
-2472 (10)
2970 (9)
0861 (11)
2077 (12)
4814 (11)



Table 2

HO (3)
H(1)
H(3)
H(4R)
H (4B)
H(5)
HiEY)
H(6 ')
Hi(7. 1)
H(@8"')
H(93)
H (9B)
H(9C)
H(10a)
H(10B)
H(10C)
H(11a)
H(11B)
H(11C)

‘H(12A)

H (12B)
H(12C)
H(133)
H(13B)
H(13C)
H(143)
H (14B)
H (14C)
H(153)
H(15B)
H(15C)

(Continued)

3799 (102)
1102 (41)
2306 (81)
4436 (81)
4559 (77)
5014 (69)
0662 (71)
2342 (100)
1116 (75)
0583 (72)
1546 (77)
2922 (39)
2105 (94)
0896 (106)
0712 (97)
1516 (101)
3642 (84)
2300 (38)
3510 (89)
5926 (88)
5199 (96)
6272 (70)
0396 (52)
1102 (88)
1854 (67)
2230 (49)
0997 (82)
0919 (74)
4807 (59)
3619 (94)
4383 (87)

12787 (37)

85211(175)
5109 (127)
5016 (86)
JA1 2741229
58531:(124Y)
6984 (134)

14212 (56)
11783 (176)

9069 (124)

11586 (160)
10879 (185)
11794 (152)

9195 (78)

6960 (116)
7534 (144)
3971 (104)
4926 (158)
6260 (106)
4500 (150)
4183 (126)
5770 (154)

12051 (147)
10847 (161)
12306 (135)

5140 (165)
4533 (126)
5983 (177)

15680 (158)
16424 (107)

14600 (147)

2937 (80)
-1144(71)
-1480 (79)
-0463 (68)
-0795 (77)
1053 (74)
3440 (73)
5234 (79)
5685 (55)
4760 (74)
-0873 (64)

-0680 (52)

-1731(60)
-2902 (88)
~2689 (90)
-3343(62)
-2491(95)
-2963-(65)
-2646 (91)

- 3619 (40)

2448 (56)
2829 (70)
0480 (69)
1476 (52)
1050 (79)
2110 (79)
2288 (81)
1399 (43)
14660 (75)
4869 (83)
5464 (49)
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Table 3

o(1)
0(1)
0(2)
0(2)
0(3)
0(4)
0(4)
c@)
cHy
cQ)
N(2)
N (2)
3
c(3)
Cc(4)
C(43)
C (4a)

Bond Lengths (A) with e.s.d's (in parenthesis)

c(8)
c(13)
c®)
c(12)
c@")
cis v
€ L5)
N(2)
Cc(8a)
e )
Cc(@3)
C(10)
Cc(4)
cL11)
C (42)
C45)
C(8a)

o

/

1359 018)

1.422 (25)

1:<379414)
1.427(21) -

1.352 (18)
1.416 (22)
1.447 (23)
1.469 (22)
1.550(17)
1.544(25)
1.463(24)
1.458(17)
1.473 (16)
1.562 (25)
1.492 (23)
1.413(18)
1.370 (21)

c(5)
c(6)
ca)
¢ 1)
c(®)
CfY)
CY)
€2
&2t
c@E")
c@")
C(4A')
C(4n")
c(B3Y
e )
e
c(8")

c(6)
€:{)
c(8)
C{3 )
c(8a)
ez )
c(@ar)
€3 *)

.. C(14)

c@")

- C(4a')

€
c(a")
c®")
€A41.7)
c(8r)
C(8A")

87

1.380 (22)
1.429 (22)
1.413(17)
1.510 (21)
1.354(22)
1.363 (24)
1.443(25)
1.414 (23)
1.501 (25)
1.393(21)
1.411(22)
1.403 (25)
1.417 (25)
1.365 (28)
1.383(31)
1.341(30)
1.414(23)



Table 4

c{13)
c(8a)
c(@)
Gy
€157
aie ")
£1(9)
c(10)
C (43)
Cc(10)
C(117)
C(4R)
c(8a)
c()
c(7)
Ci(3:%)
c(8a)
c@"
C{3.4)
c(4a:')
c(14)
C(4A ")
c(@a:)
c )
i )
C(A")

Valency Angles (O) with e.s.d's (in parenthesis)

0(1)

.C(8)

c(6)
Ca%)
0(4)
CID)
€1 )
N(2)
c(8n)
N(2)
c@)
cw@)
C (43)
c).
c(6)
c(7)
c(8)
GEY)

Seit )

C(A"')
G2
c@r
c(4av)
ci)
CHE*)
8y

c(a@)
o)
0(2)
0(3)
CY)
o(4) -
N(2)
c(1)
(el 11
€43
N(2)
e(3)
c(@4)
C (4R)
C (59
c(6)
c)
c(7)
il &
€
ety
X81)
c(4)
C(4A ')
£(5") <.
e(11)

118.2 (13)

117.7(12)
123.9(14)

~115.0011)

120.9(12)
118.9(16)
107.3.0(13)
1075 (13
Tosri2)
111.9(14)
112°111.2)
111 {6,(133
120 .9 (12
119.3(14)
1204241 2)
1180182 )
120.1(15)

120.9(14).

119.9 (16)
118.8(13)
119.8(13)
121.5.(14)
118.6 (15)
125.2(16)
116.6 (18)
121.9017)

€l
cQ2)
c(7)
C(4a")
C(4a¢)
c(8a)
C(3)
c)
c@®)
c@)
e11)
c()
c<8A).
c@®)
c()
e )
G2 1)
Cc(8A‘')
c(14)
C(B")
C(4")
OGS
c@ar)

U8 ')

c{8=)

c ()
0(2)
c()
c@"
aisr)
(a3 @)
N(2)
e )
c(8a)
c{3)
€i(3)
C(4a)
C (43)
c(8a)
c()
c(7)
C(34)
€ (1=%)
Ci2)
c@a')
G (3%)

‘C(4A")

C(4A")
c(a')

el

o)
c)
0(2)
0(3)
0(4)
N(2)
1)
c(8a)
ca)
N(2)
Ci{d):
C(4)
Cid )
C(4a)
C(6)
c(8)
Ci(?)
c(22)
C(1:Y)
Cify ey
ce"
ciE")
cHsm
c(4av)
C(6")

88

1212 (12)
11620001)
115.9.011)
123.4(14)
115.8(13)
114.4 (13)
114.2(12)
108:5:(12)
118.9(13)
108.6(15)
112.3(14)
118.7 (15)
120.0(13)
122.0(13)
118:3(13)
122.1(14)

119.2 (14)

321..3:456 )
120.3(16)
123.0(16)
11929129
12543:(15)
116.2(13)
118.2(16)
121.9(16)



Table 5

c@3)
ca2)
c@s)
c(8a)
c®)
NE@)
c®)
ca)
c(o)
N@)
c@)
c@4)
c@)
cs)
C(4a)
0@2)
cs)
c(6)
cao
c)
c®
o)
ca)
C(BA ')
cey
can
c(14)
cmn
c(2)
0(3)
C(3°%)
can
c(a‘)
cun
ce Y
0(4)
ctsh
ey

Torsion Angles (°) with e.s.d ‘s (in parenthesis)

oa)
0(2)
0(4)
cai)
ca)
c)
c)
N(2)
N(2)
c@a)
c@)
c(4n)
C(4a)
C(4a)
c(s)
c(6)
c6)
ca)
ca)
c@)
ca)
c@)
c®)
can
cay
ceY
c@
c@3)
ca@Y
c@i)
c@)
C(4a')
C(4n")
c(éar)
C(4a*)
ciY)
c(6?)
c@")

c@)
c)
cG")
N(2)
N(2)
c(ea)
c(8a)
c(3)
c(3)
c(4)
C(4A)
c(s)
C(8a)
C(BA)
c6)
c(a)
c@)
c(@)
c(@)
(e R ]
c@3)
c(8a)
c(8a)
c@2*)
c(8a’)
c3)
c(3)
Cc4)
c@)
C(4n")
C(4a")
c()
c( )
c(ar)
c(a)
c®*)
c@)
C(8n")

ca)
ces)
Cc4a)
cB3)
c@)
C(4A)
C(4a)
c@)
cw)
C(4n)
cs)
ce)
ca)
ca)
0@)
c@®)
c®)
o)
0q)
cey
cey
ca)
ca)
caY

C4a) .

c@)
c@)
0(3)
0@3)
c5*)
c(s')
04)
0@4)
ca"
ca)
c@)
c@e")
ca

61.5(20)
-7.6(21)
-175.7(14)
29.3(18)
149.6 (13)
5.6(20)
-113.9(16)
-61.6(17)
175.9 (14)
58.0(17)
147.9(15)
-174.2 (14)
-7.6(22)
180.0(14)

. =180.0(14)

-178.8 (14)
0.3(23)
167.4 (14)
~2.8(24)
-86.6 (18)
83.6 (20)
12.5(21)
-178.6(14)
~0.6(24)
~0.2(24)
«176.1(15)
4.6(22)
-2.0(20)
179.5(13)
=1.4(24)
-178.2(15)
=-0.7(23)
178.5(14)
-0.8(23)
180.0(15)
-177.3(16)
-1.8(29)
179.6(17)

c(13)
c(12)
c@s)
c(8a)
c()
N(2)
ce©)
c()
c(10)
c(i1)
c@a3)
c(8a)
Cc4)
c(s)
C(4a)
o)
c(s)
ce)
c@3")
c(6)
c(8)
o(1)
cw
Cc(8A")
c@")
c@)
c(14)
c@)

c@2Y

0@3)

cEn |

c@4")
C(8A')
c@4")
c(s")
c(4ar)
Cc@6"')
c@)

o)
0@)
0(4)
cq)
c)
c)
c()
N(2)
N(2)
c@3)
c@)
c(4n)
c(4n)
C(4A)
c(s)
ce®)
c6)
c(@)
ca@)
c@)
ca@)
c(@)
c@®)
ca*)
caY
c@e)

‘cn

c@3)

- C(3')

c@é")
c@")
c4a)
C(4A')
C(4Ar*)
C@4a')
c(s?)
ca@)
c(@")

c@®)
c(6)
cG5)
N(2)
N(2)
c(8a)
c(8a)
c(3)
c(@3)
c(4)
C(4n)
c(s)
c(8n)
c(ea)
c(6)
c@)
Cc().
c@)
c@®)
c@)
c(@3’)
C(8a)
c(8a)
c(2)
C(8a ")
c@3)
c@EY)
c@E"
cun
C(4A")
C(4A")
C(5*)
c(Gs")
C(BA')
C(8a')
cE*)
c@*)
C(8A')

C(8A)
c@)
c@®*)
c(10)
c(10)
c@®)
c()
c(11)

€(11)

C(4a)
C(8a)
c(s)
c(@)
c(@)
c@)
c(@3*)
c@3)
c(8a)
c(8a)
c@"')
c@)
C(4n)
C(4n)
c(14)
c@')
ci4*)
c@')
c(4a)
C(4n*)
c@a')
c(sa’)
c(6')
LX)
c@*)
c@:)
c@)
c(@ar)
C(4n’)

89

-129.7(16)
171.5(13)
3.13)
154.2 (14)
-85.5(15)
-175.3(14)
65.2 (18)
173.8(13)
51.3(18)
-177.5(13)
-24.6(21)
-1.6(23)
173.3(15)
0.9 (24)
1.0(23)
-8.3(20)
117018 (14)
-1.1(23)
-171.314)
94.9(18)
-94.9(19)
-168.4 (14)
0.5 (24)
178.7 (15)
179.6 (16)
2.4(23)
-176.9 (14)
175.0(14)
-3.5(22)
179.4 (13)
2.6(22)
-179.5(17)
-0.3(25)
178.7 15)
-0.6 (22)
1.5(28)
1.1(30)
0.2(26)



Thermal Parameters

The anisotropic temperature factors are expressed as

2 2 %2 2..%2 2 %7
T = exp[-2°@, h% + U, kD" + U, 1%

* *
+2U, hka b + 20,

hla & + 20
U5 hla ¢ + 2U

kib o)
o382 & ]

3

with final parameters gij X 103

90



0(1)
0(2)
0(3)
0(4)
@.(1)
N(2)
e43)
c@4)
C (4n)
cis)
c()
L1749,
c(8)
c(8a)
()
T
E(3 ")
c@’")
C(4A?')
C5.5)
Cite ™)
e
C(81)
c@a')
G
c(10)
c{1)
c(12)
c3)
c(14)
£{15)

22 (6)
42 (5)
68 (6)
88 (8)
48 (9)
66 (8)
61 (10)
45 (9)
48 (9)
41(8)
35(8)
49 (9)
50 (9)
23(7)
27 (8)
23(7)
23(7)
45 (8)
55 (9)
35(8)

100 (13)
91 (13)
22 (7)
51 (9)
68 (10)

121 (16)
88(11)
38 (8)
102 (13)
64 (10)
79(11)

45 (6)
86 (9)
42 (6)
74 (9)
48 (10)
54 (9)
50127
55 (11)
66 (11)
54 (10)
27 (8)
66 (11)
521(10)
25 (8)
89 (15)

67 (12).

374%)

10(8)

5111
56 (12)
42 (11)
80 (14)
118(17)
55491
27:(9):
81 (14)
59(12)
634319
63(13)
44 (11)
62 (12)

47 (5)
S,
51 (6)
41 (6)
37 (8)
38(7)
38 (8)
45 (9)
37.(8)
47 (9)
40 (9)

33(8)

50(10)
64 (10)
60 (10)
58 (9)
44 (8)
46 (8)
28 (8)
41 (9)
87 (13)
48 (10)
46 (9)
27 (8)
71 (10)
63.(11.)
72{11)
47 (8)
59.(109)
80(11)
58 (10)

w Thermal Parameters

i
Table 6.!

16 (5)
5(6)
-26(6)
-4 (8)
-6 (8)
4(8)
-5(9)
22 (8)
=17 (10)
-4 (8)
-8(8)
-3(10)
-6(9)
<)
-25(9)
409)
7(7)
7(7)
-2 (8)
4(9)
9(11)
7(12)
2(11)
17 (9)
18 (8)
-2(13)
12 (11)
20 (9)
51/(12)
-17 ©9)
4(11)

5(4)
5(4)
32(5)
13(6)
25 (7)
9(7)
15 (8)
13(8)
25 (7)
25 (7)
-2(6)
20 (7)
27 ®)
14 (7)
17 8)
13(7)
16)
24(7)
20 (7)
10(7)
69 (1)
37(9)
11(7)
9(7)
33 (9)
32(11)
53(9)
6(7).
12 (9)
26 (92)
24 (9)

91

-16(5)
-2 (6)
-2 (5)

=25 (7)
-6 (8)
-2(7)

0(@)
6(8)

-3109)

-26(8)
-9(8)

-11(8)

-20(9)

-15 (8)

3(10)
14(9)

-13(8)
-4 (7)
-9(8)

-16 (9)
5(11)

-34(11)
14(12)

0(@8)

19(8)

-30(12)

-28(10)
6(9)

-11(10)

-17(10)

-22(10)



Table 6.| Thermal Parameters (Cont.)

HO (3) 38(11)

H(1) 38(11)
H(3) 38(11)
H (43) 38(11)
H (4B) 38(11)
H(5) 38(11)
H(1 ") 38(11)
H6 ") 38(11)
H(7 ') /- 38(11)
H(B ') 38(11)
H (92) A 88 (11)
H(9B) 88 (11)
H(9C) - : 88(11)
H(102) 88 (11)
H(10B) ] 88 (11)
H(10C) 88 (11)
H(11A) 88 (11)
H(11B) 88 (11)
H(11C) 88 (11)
H(123) 88 (11)
H(12B) 88 (11)
H(12C) 88 (11)
H(133) 88 (11)
H(13B) 88 (11)
H(13C) ~ 88(11)
H(14A) 88 (11)
H (14B) 88 (11)
H(14C) 88(11)
H(153) 88 (11)
H (15B) 88 (11)

H(15C) 88(11)
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