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General characteristic of K a e m p fe r ia  p a r v if lo r a

Rhizome dark purple, w ith  several succulent roots in a fascicle.
Leaves 1 to several ; blades ovate or e llip tic , s lig h tly  unequal sided, 7-11 * 4-6 cm, apex 
acute o r mucronate, base subcordate, upper surface glabrous, under surface ha iry; leaf- 
sheaths ca 6 cm long, margin membranous, red-tin ted; bladeless sheaths greenish, 
purp le-tin ted; ligu le  broadly triangular, ca 2 mm  long, membranous, caducous. 
Inflorescence enclosed by the two innermost leaf-sheaths or by the leaf-sheath and the 
bladeless sheath, usually elongate; peduncle 5-6 cm  long.
Flowers few ; bracts oblong ca 1.7-2.3*0.6 cm, glabrous, apex rounded.
Ca lyx 1.8-2.2 cm long, fin e ly  hairy, apex b ifid .
Corolla-tube 3-3.2 cm  long, lobes linear; dorsal lobe ca 1.2*0.25 cm. Apex hooded, 
aristate; laterallobes s ligh tly  smaller, apex rounded.
Staminodes white , oblong, 1-1.3*0.3 cm, apex acute or rounded.
Labellum purple, darker at the m idd le , obvate, 1.2-1.5 * 0.8-0.9 cm , apex emarginate. 
Stamen w ith  very short filament, ca 1 mm long; anther ca 2 mm  long, anther-crest 
suborbicular, entire or emarginate, 1-1.5*2 mm.
Ovary ca 2*1 mm , hairy; stylodes f i l i fo rm  8-9 mm long.

Tha iland — Northern : Tak ; South-Western : Kanchanaburi
D is tr ibu tion  -  India, Burma (type, W a llich  6587, Bank o f the R ive r A ttran .)
Eco logy -  Scattered in moist so il, shaded bamboo or deciduous forest, 75-500 m alt. 
Vernacular — Krachai dam ( กระชายดำ )
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Table A l  Crystal data and structure refinement fo r compound 1.

Em pirica l fo rm u la  
Formula weight 
Temperature  
Wavelenght
Crystal system, space group  
U n it cell dimensions

Volum e

z , Calculated density  
Absorption coe ffic ien t 
F (000 )
Theta range fo r data co llection  
Index ranges
Reflections collected / unique
Completeness to 2 theta = 30.44
Refinement method

Data / restraints / parameters
Goodness - o f - f i t  on F2

Final R indices [ I > 2sigma (I) ]
R indices ( all data )
Largest d iff. peak and hole

C ,8H 160 5 
312.31 
293 (2) K  
0.71073 A  
M onoc lin ic , P21/n
A  = 7.53630 (10) A  alpha = 90 deg.
B = 18.66430 (10) A  beta =  108.8880 (10) deg. 
c  = 11.50920 (10) A  gamma = 90 deg.
1531.71 (3) A 3 
4, 1.354 M g /m 3 
0.099 m m -1 
656
2.17 to 30.44 deg.
-10<=h<=10, -22<=k<=25, -8<=1<=16  
11160 / 4340 [R ( in t )  = 0 .0 200 ]
93.30%
Fu ll -  m atrix least - squares on F2

4340 / 0 / 272
1.019

R1 = 0.0444, wR2 = 0.1149 
R1 =0 .0608 , wR2 = 0.1267 
0.178 and -0.285 e .A3

T a b le  A2 A tom ic  coordinates ( X 104 ) and equivalent iso tropic displacement parameters 
( A 2 * 103 ) fo r compound 1.

X Y z f/(e q )*
C ( l ) 3601 (3) -1871 (1) 8632 (2) 7 2 (1 )
C (2 ) -276 (3) 1168 (1) 5626 (2) 6 2 (1 )
c  (3) 5503 (3) -6 2 (1 ) 13527 (1) 5 9 (1 )
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C ( 4 ) -2126 (2) 3379 (1) 8804 (1) 52(1)
C ( 5 ) -3145 (2) 2892 (1) 7939 (1) 53(1)
C ( 6 ) -2438 (2) 2213 (1) 7866 (1) 46(1)
C ( 7 ) -676 (2) 2012(1) 8659 (1) 36(1)
C(8) 82(2) 1284 (1) 8626 (1) 35(1)
C ( 9 ) -172 (2) 852 (1) 7638 (1) 39(1)
C(10) 558 (2) 115(1) 7750 (1) 39(1)
C ( l l ) 1776 (2) -81(1) 8987 (1) 35(1)
c (12) 2780 (2) -744 (1) 9303 (1) 40(1)
c (13) 3895 (2) -880 (1) 10489 (1) 42(1)
c (14) 4066 (2) -371 (1) 11423 (1) 39(1)
c (15) 3105 (2) 275 (1) 11169 (1) 37(1)
c (16) 2006(1) 403 (1) 9955 (1) 34(1)
c (18) 345 (2) 2508 (1) 9531 (1) 48(1)
c (19) -378 (2) 3188 (1) 9594(1) 58(1)
0 ( 1 ) 2590 (1) -1208 (1) 8355 (1) 55(1)
0 ( 2 ) -1272 (1) 1083 (1) 6496 (1) 52(1)
0 ( 3 ) 123 (2) -286 (1) 6849 (1) 56(1)
0 ( 4 ) 5233 (1) -568 (1) 12551 (1) 52(1)
0 ( 5 ) 1142(1) 1061 (1) 9780(1) 37(1)

U (eq )* is defined as one th ird  o f the trace o f the orthogonalized U\] tensor.

Table A 3  Bond distances (A ) fo r compound 1.

Bond Distances ( A ) Bond Distances ( A )
C ( l ) - 0 ( 1 ) 1.4058 (13) c  ( 1 0 ) - 0 ( 3 ) 1 .2345 (14)
c  (2 ) - 0  (2 ) 1 .4 4 1 0 (1 9 ) 1—H T—Hบoบ 1 .4685 (17)
c  (3) - 0  (4) 1 .4306 (19) c  ( 11) - c  ( 16) 1 .4002  (5)
c  (4) - c  (5) 1.383 (2) c  ( 11) - c  ( 12) 1 .4353 (16)

c  (4) - c  (19 ) 1.383 (2) c  ( 12) - 0 ( 1) 1 .3644  (14)
c  (5) - c  (6) 1 .3882  (18) c ( 1 2 ) - c (13) 1.3751 (18)
c  (6) - c  (7) 1.3971 (16) c  (13) - c  (14) 1 .4077  (18)
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c  (7) - c  (18) 1.3979 (17) c  (14 ) - 0  (4) 1 .3 6 1 4 (1 5 )
c  (7) - c  (8) 1 .4792  (15) c  (14) - c  (15) 1 .3880 (15)
C(8)-C (9) 1.3565 (16) c (15) - c  (16) 1.3953 (16)
c  (8) - 0  (5) 1.3749 (13) c  (16) - 0  (5) 1.3743 (12)
c  (9) - 0  (2) 1.3771 (14) c (18) - c (19) 1.3928 (18)

c  (9) - c  (10) 1 .4 7 0 0 (1 6 )

Table A 4  Bond angles (deg.) fo r compound 1.

Angles (deg.) Angles (deg.)
c (5) - c (4) - c (19) 119.53 (12) 0 (1) - c (12) - c (13) 123.27 (11)
c (4) - c (5) - c (6) 120.60 (12) 0  (1) - c (12) - c (11) 115.79(11)
c (5) - c (6) - c (7) 120.50 (12) c (13) - c (12) - c (11) 120.92(10)
c (6) - c (7) - c (18) 118.52(11) c (12) - c (13) - c (14) 120.56 (11)
c (6) - c (7) - c (8) 121.49(10) 0 (4) - c (14) - c (15) 124.47 (11)
c (18) - c (7) - c (8) 119.94(10) 0 (4) - c (14) - c (13) 114.69(10)
C(9)-C(8)-0(5) 120.64 (10) c (15) - c (14) - c (13) 120.84(11)
c (9) - c (8) - c (7) 128.17 (10) c (14) - c (15) - c (16) 117.39 (11)
0(5)-C(8)-C(7) 111.19(9) 0 (5) - c (16) - c (15) 113.58 (9)
c (8) - c (9) - 0 (2) 119.40 (ท) 0 (5) - c (16) - c (11) 121.90 (10)
c (8) - c (9) - c (10) 122.39 (10) c (15) - c (16) - c (11) 124.52 (10)
0 (2) - c (9) - c (10) 118.02(10) c (19) - c (18) - c (7) 120.47 (12)
0 (3) - c (10) - c (11) 125.22(11) c (4) - c (19) - c (18) 120.38 (13)
0 (3) - c (10) - c (9) 120.17(11) c (12) - 0 (1) - C (1) 117.40(13)
c (11) - c (10) - c (9) 114.61 (10) C (9) - O (2) - C (2) 114.20(11)

c  (16) - c  (11) - c  (12) 115.76(10) C (14) - O (4) - C (3) 117.11 (10)
c  (16) - c  (11) - c  (10) 119.26(10) C (16) - O (5) - C (8) 120.80 (9)
c  (12) - c  (11) - c  (10) 124.99 (10)

Symmetry transformations used to generate equivalent atoms:

Table A5 Aniso trop ic displacement parameters ( A 2 * 103 ). The anisotropic
displacement factor exponent takes the fo rm : -2 p i2 [ h2 a *2 U 1 1 + ... .+ 
2hka *b *U 12  ].

U 11 บ 2 2 บ 3 3 บ 2 3 บ  1 3 บ 12
C ( l ) 7 9 (1 ) 4 6 (1 ) 8 9 (1 ) -1 6 (1 ) 2 5 (1 ) 16 (1 )
C (2 ) 7 9 (1 ) 6 4 (1 ) 4 2 (1 ) 4 (1 ) 2 0 (1 ) 5 (1 )
C (3 ) 6 8 (1 ) 6 3 (1 ) 4 2 (1 ) 9 (1 ) 14 (1 ) 14 (1 )
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C ( 4 ) 6 2 ( 1 ) 3 8 ( 1 ) 5 4 ( 1 ) 6 ( 1 ) 1 6 (1 ) 1 4 (1 )
C ( 5 ) 4 5 ( 1 ) 5 0 ( 1 ) 5 6 ( 1 ) 9 ( 1 ) 7 ( 1 ) 1 2 (1 )
C ( 6 ) 4 1 ( 1 ) 4 4 ( 1 ) 4 7 ( 1 ) -1 (1) 4 ( 1 ) 2 ( 1 )
C ( 7 ) 3 8 ( 1 ) 3 5 ( 1 ) 3 4 ( 1 ) 3 ( 1 ) 1 2 (1 ) 2 ( 1 )
C ( 8 ) 3 3 ( 1 ) 35 (1) 3 5 ( 1 ) 1(1) 1 0 (1 ) - 1 ( 1 )
C ( 9 ) 3 5 ( 1 ) 4 3 ( 1 ) 3 7 ( 1 ) - 3 ( 1 ) 1 0 (1 ) - 1 ( 1 )

C ( 1 0 ) 3 8 ( 1 ) 3 9 ( 1 ) 4 3 ( 1 ) - 8 ( 1 ) 1 6 (1 ) - 8 ( 1 )
c  ( 11) 3 3 ( 1 ) 3 2 ( 1 ) 4 4 ( 1 ) - 3 ( 1 ) 1 7 (1 ) - 5 ( 1 )
c  ( 12) 3 9 ( 1 ) 3 3 ( 1 ) 5 3 ( 1 ) - 5 ( 1 ) 2 2 ( 1 ) - 4 ( 1 )
c  (13) 4 2 ( 1 ) 3 3 ( 1 ) 5 7 ( 1 ) 5 ( 1 ) 2 3 ( 1 ) 4 ( 1 )
c  (14) 3 9 ( 1 ) 3 9 ( 1 ) 4 5 ( 1 ) 8 ( 1 ) 1 9 (1 ) 2 ( 1 )
c  (15) 4 0 ( 1 ) 3 5 ( 1 ) 3 9 ( 1 ) 2 ( 1 ) 1 7 (1 ) 1 (1 )
c  (16) 3 3 ( 1 ) 2 9 ( 1 ) 4 2 ( 1 ) 2 ( 1 ) 1 6 (1 ) - 1 ( 1 )
c  (18) 4 8 ( 1 ) 4 0 ( 1 ) 4 7 ( 1 ) - 3 ( 1 ) 1 (1 ) 6 ( 1 )
c  (19) 6 7 ( 1 ) 3 9 ( 1 ) 5 5 ( 1 ) -7 (1 ) 2(1) 8 ( 1 )
0 ( 1 ) 6 2 ( 1 ) 3 8 ( 1 ) 6 4 ( 1 ) -1 3 (1 ) 2 0 ( 1 ) 5 ( 1 )
0 ( 2 ) 5 0 ( 1 ) 6 6 ( 1 ) 3 5 ( 1 ) - 3 ( 1 ) 5 ( 1 ) 1 1 (1 )
0 ( 3 ) 7 0 ( 1 ) 4 6 ( 1 ) 4 8 ( 1 ) -1 6 ( 1 ) 1 4 (1 ) - 8 ( 1 )
0 ( 4 ) 5 9 ( 1 ) 4 8 ( 1 ) 4 7 ( 1 ) 11(1) 1 6 (1 ) 1 4 (1 )
0 ( 5 ) 4 4 ( 1 ) 3 3 ( 1 ) 3 5 ( 1 ) 1(1) 1 0 (1 ) 5 ( 1 )

Table A6 Crystal data and structure refinement fo r compound 2.

Em p irica l fo rm u la  
Formula we ight 
Temperature  
Wavelenght
Crystal system, space group  
U n it ce ll dimensions

Vo lum e

z ,  Calculated density  
Absorp tion coe ffic ien t 
F ( 000 )
Theta range fo r data co llec tion  
Index ranges
Reflections collected /  unique

C 17H 14O4

282
293 (2) K  
0.71073 A  
M onoc lin ic , P21/n
A  = 7.53630 (10) A  alpha = 90 deg.
B = 18.66430 (10) A  beta =  108.8880 (10) deg. 
c  = 11.50920 (10) A  gamma = 90 deg.
1531.71 (3) A 3 
4, 1.354 M g /m 3 
0.099 m m ’ 1 
656
2.17 to 30.44 deg.
.-10<=h<=10, -22<=k<=25, -8<=1<ะ=16 
11160 / 4340 [ R (in t) = 0.0200 ]
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Completeness to 2 theta = 30.44
Refinement method

Data / restraints /  parameters
Goodness - o f - f i t  on F2

F ina l R indices [ I > 2sigma (I) ]
R indices ( a ll data )
Largest d iff. peak and hole

93.30%
Fu ll - m atrix  least - squares on F2

4340 / 0 /  272
1.019

R1 = 0.0444, wR2 = 0.1149 
R1 = 0.0608, wR2 = 0.1267 
0.178 and -0.285 e .A3

Table A7 A tom ic  coordinates ( X  104 ) and equivalent isotropic displacement parameters 
( A 2 * 103 ) fo r compound 2.

X Y z U (e q )*
C ( l ) 3601  (3) -1 8 7 1 (1 ) 8 632  (2) 7 2  (1)
C (2 ) -2 7 6  (3) 1168 (1) 5 6 2 6 (2 ) 6 2 ( 1 )
C (3 ) 5503  (3) -62  (1) 13527 (1) 5 9 ( 1 )
C (4 ) -2 1 2 6  (2) 3 379  (1) 8 804  (1) 5 2 ( 1 )
C (5 ) -3145  (2) 2 8 9 2 (1 ) 7 9 3 9  (1) 5 3 ( 1 )
C ( 6 ) -2438  (2) 2213  (1) 7 8 6 6  (1) 4 6 ( 1 )
C (7 ) -6 7 6  (2) 2 0 1 2 (1 ) 8659  (1) 3 6 ( 1 )
C (8 ) 82 (2) 1 2 8 4 (1 ) 8626  (1) 3 5 ( 1 )
C (9 ) -1 7 2  (2) 852  (1) 7 6 3 8  (1) 3 9 ( 1 )

C ( 1 0 ) 558  (2) 1 1 5 (1 ) 7 7 5 0  (1) 3 9 ( 1 )
c  ( 11) 1776 (2) - 8 1 ( 1 ) 8987  (1) 3 5 ( 1 )
c  ( 12) 2 7 8 0  (2) -744  (1) 9303  (1) 4 0 ( 1 )
c  (13) 3895  (2) -880  (1) 10489 (1) 4 2 ( 1 )
c  (14) 4 0 6 6  (2) -371 (1) 11423 (1) 3 9 ( 1 )
c  (15) 3105  (2) 275 (1) 1 1 1 6 9 (1 ) 3 7 ( 1 )
c  ( 16) 2 006  (1) 403  (1) 9 955  (1) 3 4 ( 1 )
c  (19) -378  (2) 3188  (1) 9 5 9 4  (1) 5 8 ( 1 )
0 ( 1 ) 2 5 9 0  (1) -1208  (1) 8355 (1) 55 (1)
0 ( 2 ) -1 2 7 2  (1) 1083 (1) 6 496  (1) 5 2 ( 1 )
0 ( 3 ) 123 (2) -286  (1) 6 849  (1) 5 6 ( 1 )
0 ( 4 ) 5233  (1) -568  (1) 12551 (1) 5 2 ( 1 )
0 ( 5 ) 1 1 4 2 (1 ) 1061 (1) 9 7 8 0  (1) 3 7 ( 1 )



86

Table A 8  B o n d  d is tan ces  (A ) fo r c o m p o u n d  2.

B o n d  D is tan ces ( A ) B o n d  D is tan ces ( A )
c  ( 1) - c  (6) 1.367 (4) *—Hบoบ 1 .375 (3)
C ( l ) - C ( 2 ) 1.383 (4) c  ( 1 1 ) - 0 ( 3 ) 1.359 (2)
c  (2) - c  (3) 1.384 (3) c  ( 11) - c  ( 12) 1.398 (3)
c  (3) - c  (4) 1.377 (3) c  (12) - c  (13) 1.376 (3)
c  (4) - c  (5) 1 .392  (3) c  (13 ) - 0  (2 ) 1.357 (2)
c  (4) - c  (7) 1.511 (3) 2"บenบ 1 .427 (3)
c  (5) - c  (6) 1.390 (3) c  (14) - C  (15) 1.475 (2)
c  (7) - 0  (4) 1.446 (2) C ( 1 5 ) - 0 ( 1 ) 1 .2 1 4 (2 )

c  (7) - c  (16) 1.517 (3) C  (15) - C  (16) 1.511 (3)
c  (9) - 0  (4) 1 .3 6 (2 ) C (17) - 0  (3) 1 .4 3 9 (3 )

c  (9 ) - c  (10) 1.387 (3) C  ( 1 8 ) - 0 ( 2 ) 1.434 (3)
c  (9) - c  (14) 1.406 (3)

Table A 9  B o n d  an g les  (deg .) fo r  co m p o u n d  2.

Angles (deg.) Angles (deg.)
C (6) - C (1) - C (2) 119.5 (2) O (3) - C (11) - C (12) 115.26(17)
C (1) - C (2) - C (3) 120.3 (3) C (10) - C (11) - C (12) 121.13 (17)
C (4) - C (3) - C (2) 120.5 (2) C (13) - C (12) - C (11) 119.98(17)
C (3) - C (4) - C (5) 119 .2 (2 ) O (2) - C (13) - C (12) 122.81 (17)
C (3) - C (4) - C (7) 121.81 (18) O (2) - C (13) - C (14) 116.27(16)
C (5) - C (4) - C (7) 119.0 (2) C (12) - C (13) - C (14) 120.91 (16)
C (6) - C (5) - C (4) 119.8 (2) C (9) - C (14) - C (13) 116.56(16)
C (1) - C (6) - C (5) 120.7 (2) C (9) - C (14) - C (15) 118.95 (17)
0  (4) - C (7) - C (4) 107.48 (15) C (13) - C (14) - C (15) 124.44 (16)
O (4) - C (7) - C (16) 108.39 (15) O (1) - C (15) - C (14) 124.72 (19)
C (4) - C (7) - C (16) 115.55 (16) O (1) - C (15) - C (16) 120.08 (18)
0  (4) - C (9) - C (10) 114.65 (16) C (14) - C (15) - C (16) 115.20(16)
0  (4) - C (9) - C (14) 122.64 (16) C (15) - C (16) - C (7) 110.71 (16)
C (10) - C (9) - C (14) 122.70 (17) C (13) - O (2) - C (18) 117.90(16)
C (11) - C (10) - c  (9) 118.70 (17) C (11) - O (3) - C (17) 117.58 (17)
O (3) - C (11) - C (10) 123.60 (17) C (9) - O (4) - C (7) 114.71 (14)
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Table A10 A n iso tro p ic  d isp la c e m e n t p a ra m e te rs  ( A 2 * 103 ). T h e  an iso tro p ic
d isp la c e m e n t fa c to r  e x p o n e n t tak es  th e  fo rm : -2  p i2 [ h 2 a * 2 U 1 1 +  . . . .+  

2 h k a * b * U 1 2  ].

บ ท บ 2 2 บ 3 3 บ 2 3 U 1 3 U 1 2C(l) 79(1) 46(1) 89(1) -16(1) 25(1) 16(1)C(2) 79(1) 64(1) 42(1) 4(1) 20(1) 5(1)C(3) 68(1) 63(1) 42(1) 9(1) 14(1) 14(1)C(4) 62(1) 38(1) 54(1) 6(1) 16(1) 14(1)C(5) 45(1) 50(1) 56(1) 9(1) 7(1) 12(1)C(6) 41(1) 44(1) 47(1) -1(1) 4 (1 ) 2(1)C(7) 38(1) 35(1) 34(1) 3(1) 12(1) 2(1)C(8) 33(1) 35(1) 35(1) 1(1) 10(1) -1(1)C(9) 35(1) 43(1) 37(1) -3(1) 10(1) -1(1)
C ( 1 0 ) 38(1) 39(1) 43(1) -8(1) 16(1) -8(1)c (11) 33(1) 32(1) 44(1) -3(1) 17(1) -5(1)c (12) 39(1) 33(1) 53(1) -5(1) 22(1) -4(1)c (13) 42(1) 33(1) 57(1) 5(1) 23(1) 4(1)c (14) 39(1) 39(1) 45(1) 8(1) 19(1) 2(1)
c  (15) 40(1) 35(1) 39(1) 2(1) 17(1) 1(1)c (16) 33(1) 29(1) 42(1) 2(1) 16(1) -1(1)c (18) 48(1) 40(1) 47(1) -3(1) 1(1) 6(1)
c  (19) 67(1) 39(1) 55(1) -7(1) 2(1) 8(1)0(1) 62(1) 38(1) 64(1) -13(1) 20(1) 5(1)0(2) 50(1) 66(1) 35(1) -3(1) 5(1) 11(1)
0 ( 3 ) 70(1) 46(1) 48(1) -16(1) 14(1) -8 (1)
0 ( 4 ) 59(1) 48(1) 47(1) 11(1) 16(1) 14(1)

T a b le  A l l  C ry sta l d a ta  an d  s tru c tu re  re fin e m e n t fo r  co m p o u n d  6.

E m p irica l fo rm u la  
F o rm u la  w e ig h t 
T em p e ra tu re  
W av e len g h t
C ry sta l sy s tem , sp ace  g ro u p  
U n it ce ll d im en s io n s

C 19H 16O5

3 4 0 .8 9  
293 (2 ) K  
0 .7 1 0 7 3  A 
M o n o c lin ic , P 2 1 /c  
A  =  2 0 .2 4 6 0  (11 ) A 
b  =  7 .2651  (4) A 
c = 2 0 .8 9 9 0  (12 ) A 
2796 .1  (3) A 3

a lp h a  =  90  deg.
b e ta  =  1 14 .5490  (10 ) deg
g am m a  = 90  deg

V o lu m e



z ,  C a lc u la te d  d e n s ity  7 , 1.417 M g /m 3
A b so rp tio n  c o e ff ic ie n t 0 .105  m m "1
F (000  )
T h e ta  ra n g e  fo r d a ta  co lle c tio n  
In d e x  ran g es
R e fle c tio n s  co lle c te d  /  u n iq u e
C o m p le te n e ss  to  2 th e ta  =  3 0 .4 4
R e fin e m e n t m e th o d
D a ta  /  re s tra in ts  /  p a ra m e te rs
G o o d n ess  - o f  - f it  on  F 2
F in a l R  in d ice s  [ I >  2 s ig m a  (I) ]
R  in d ice s  ( a ll d a ta  )
L a rg e s t d iff. p eak  an d  h o le

1248
1.96 to  30 .55  deg.
,-2 7 < = h < = 2 6 , -1 0 < = k < = 9 , -2 9 < = 1 < = 2 9  
19549 /  8003 [ R  ( in t ) =  0 .0 5 3 4  ] 
93 .3 0 %
F ull - m a trix  leas t - sq u a res  on  F 2
8003 /  0  /493
1.033
R I  = 0 .0 7 2 9 , w R 2  =  0 .1241  
R I  = 0 .1 7 6 0 , w R 2  =  0 .1625  
0 .205  an d  -0 .21 9  e.A"3

T a b le  12 A to m ic  co o rd in a te s  ( X  104 ) an d  eq u iv a len t iso tro p ic  d isp la c e m e n t 
p a ra m e te rs  ( A 2 * 103 ) fo r  co m p o u n d  6.

X Y z บ (eq)*
0 ( 1 0 ) 1420 (1) 6 7 4 0  (2) 4 6 5 6  (1) 48(1)0(4) 3 1 9 2 ( 1 ) 6381  (3) 4 6 3 2 (1 ) 5 8 ( 1 )
c  (15 ) 2005  (1) 6 0 6 9  (4) 3 6 7 2 (1 ) 4 6 ( 1 )c (14) 1235 (1) 6 0 3 2  (3) 3475  (1) 4 3 ( 1 )0(3) 9 69  (1) 5 2 8 4  (3) 2 2 7 9  (1) 6 4 ( 1 )
0 ( 2 ) -959  (1) 5 8 3 4  (3) 3 0 2 4  (1) 6 1 ( 1 )

C ( 1 0 ) 2 3 2  (1) 6301  (4) 3 8 2 2  (1) 4 7 ( 1 )
0 ( 1 ) 2 2 7 0  (1) 5 759  (3) 3 236  (1) 6 0 ( 1 )
C ( 6 ) 2 5 2 4  (1) 7183  (3) 5 630  (1) 4 3 ( 1 )

c  ( 12) .-5 (2) 5558  (4) 2613  (1) 5 2 ( 1 )
c  ( 16) 2 4 5 4 ( 1 ) 6 488  (4) 4 4 0 3  (1) 4 5 ( 1 )
c  (7) 2 158  (1) 6 805  (3) 4 8 6 9  (1) 4 2 ( 1 )
c  (9) 957  (1) 6 3 5 0  (3) 3 975  (1) 4 2 ( 1 )

c  (11 ) .-250  (1) 5897  (4) 3 1 3 4 (1 ) 4 7 ( 1 )
c  (13 ) 728 (1) 5625  (4) 2785  (1) 4 7 ( 1 )C(5) 2 127  (2) 7 0 5 0  (4) 6 0 3 6  (2) 5 5 ( 1 )
c  ( 18) .-1503  (2) 5 744  (7) 2 3 1 6 (2 ) 6 9 ( 1 )C(3) 3 1 7 2 (2 ) 7875  (4) 7 0 7 4  (2) 6 3 ( 1 )
c  CD 3 2 5 0  (2) 7 678  (4) 5967  (2) 5 5 ( 1 )
c  (2 ) 3 5 7 0 ( 2 ) 8 024  (4) 6 683  (2) 6 2 ( 1 )
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c  (17) 3515(2) 7744 (5) 4348 (2) 77(1 )
C (4 ) 2453 (2) 7395 (5) 6755 (2) 67(1 )

t/(e q )*  is d e fin ed  as o n e  th ird  o f  th e  trace  o f  th e  o r th o g o n a liz e d  IA) ten so r. 

T a b le  A 13 B o n d  d is tan ces  (A ) fo r c o m p o u n d  6.

Bond Distances ( A ) Bond Distances ( A )
0  (10) - c  (9) 1.370 (3) c  (10) - c  (9) 1.368 (3)
0  (10) - c  (7) 1.371 (3) r-Hบor-Hบ 1.393 (3)
0  (4) - c  (16) 1.369 (3) c  (6) - c  ( 1) 1.387 (4)
0  (4) - c  (17) 1.442 (3) c  (6) - c  (5) 1.394(4)
c  (1 5 ) - 0 (1 ) 1.255 (3) c  (6) - c  (7) 1.476 (3)
c  (15) - c  (14) 1.438 (3) c  (12) - c  (13) 1.376 (4)
c  (15) - c  (16) 1.448 (3) c (1 2 )- c  (11) 1.393 (3)
c  (14) - c  (9) 1.395 (3) c  (16) - c  (7) 1.358 (3)
c  (14) - c  (13) 1.412(3) c  (5) - c  (4) 1.390 (4)
0  (3) - c  (13) 1.357 (3) c  (3) - c  (2) 1.369 (4)
0  (2) - c  ( 11 ) 1.357 (3) c  (3) - c  (4) 1.372(4)
0  (2) - c  ( 18) 1.433 (4) C ( l ) - C ( 2 ) 1.385 (4)

T a b le  A 1 4  B o n d  an g les  (deg .) fo r  c o m p o u n d  6.

A n g les (deg .) A n g les (deg .)
c  (9) - 0  (10) - c  (7) 121.79(18) c  (1 6 )- c  ( 7 ) - 0 ( 1 0 ) 120.5 (2)
c  (16) - 0  (4) - c  (17) 115.6(2) c  (16) - c  (7) - c  (6) 129.1 (2)
0  (1) -C (15) - c  (14) 121.9 (2) 0  (10) - c  (7) - c  (6) 110.3 (2)
0  (1) -C (15) - c  (16) 122.2 (2) c  (1 0 )- c  ( 9 ) - 0 ( 1 0 ) 116.9 (2)

c  (14) - c  (15) - c  (16) 115.9 (2) c  (10) - c  (9) - 0  (14) 123.3 (2)
c  (9) - c  (14) - c  (13) 116.9(2) 0  (10) -c  (9) - c  (14) 119.8 (2)
c  (9) - c  (14) - c  (15) 120.6 (2) 0  (2) -C (11) - c  (10) 114.8 (2)
c  (13) - c  (14) - c  (15) 122.5 (2) 0 (2 )  -C (11) - c  (12) 123.8 (2)
c  ( 11) - 0  (2 ) - c  ( 18) 118.8 (2) c  ( 10) - c  ( 11) - c  ( 12) 121.4 (2)
c  (9) - c  (10) - c  (11) 117.9(2) 0  (3) -C (13) - c  (12) 119.2 (2)
c  (1) - c  (6) - c  (5) 117.9 (3) 0  (3 ) - c  (13) - c  (14) 119.4 (2)
c  (1) - c  (6) - c  (7) 123.1 (2) c  (12) - c  (13) - c  (14) 121.4 (2)
c  (5) - c  (6) - c  (7) 119.0 (2) c  (4) - c  (5) - c  (6) 120.6 (3)

c  (13) - c  (12) - c  (11) 119.0 (3) c  (2) - c  (3) - c  (4) 119.9 (3)
c  ( 7 ) -C  (1 6 ) - 0 (4 ) 120.2 (2) C ( 2 ) - C ( l ) - C ( 6 ) 121.1 (3)
c  (7) - c  (16) - c  (15) 121.4 (2) C ( 3 ) - C ( 2 ) - C ( l ) 120.2 (3)
0  (4) -c  (16) - c  (15) 118.2 (2) c  (3) - c  (4) - c  (5) 120.2 (3)

S y m m etry  tra n s fo rm a tio n s  u sed  to  g en e ra te  e q u iv a le n t a tom s:
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Table A15 A n iso tro p ic  d isp la c e m e n t p a ram e te rs  ( A 2 * 103 ). T h e  an iso tro p ic
d isp la c e m e n t fa c to r  e x p o n e n t tak es  th e  form : -2 p i2 [ h 2 a * 2 U 1 1 + . . .  .+ 
2 h k a * b * U 1 2  ].

U ll บ22 บ33 บ23 U13 U12
0 ( 1 0 ) 4 2 ( 1 ) 61 (1) 3 9 ( 1 ) - 6 ( 1 ) 1 6 (1 ) 1 (1 )
0 ( 4 ) 4 3 ( 1 ) 7 1 ( 1 ) 6 0 ( 1 ) - 1 ( 1 ) 2 2 ( 1 ) 5 ( 1 )

c  (15) 5 2 ( 2 ) 4 4  (2) 47  (2) 6 ( 1 ) 2 6 ( 1 ) 1 0 (1 )
c  (14) 47  (2) 3 9 ( 1 ) 3 9 ( 1 ) 4 ( 1 ) 2 0 ( 1 ) 7 ( 1 )
0 ( 3 ) 6 5 ( 1 ) 9 1 ( 2 ) 3 9 ( 1 ) - 5 ( 1 ) 2 4 ( 1 ) 1 1 (1 )
0 ( 2 ) 4 2 ( 1 ) 86 (2) 4 9 ( 1 ) - 5 ( 1 ) 1 4 (1 ) - 1 ( 1 )

C ( 1 0 ) 46  (2) 56 (2) 4 1 ( 2 ) - 3 ( 1 ) 2 0 ( 1 ) 2 ( 1 )
0 ( 1 ) 5 5 ( 1 ) 82 (2) 5 1 ( 1 ) 0 ( 1 ) 2 9 ( 1 ) 1 2 (1 )
C ( 6 ) 49  (2) 3 6 ( 1 ) 43 (2) 0 ( 1 ) 1 8 (1 ) 6 ( 1 )

c  ( 12) 56 (2) 56 (2) 38 (2) 1 (1 ) 1 4 (1 ) 5 ( 1 )
c  ( 16) 43 (2) 46  (2) 47  (2) 3 ( 1 ) 1 9 (1 ) 5 ( 1 )
C ( 7 ) 3 9 ( 1 ) 40  (2) 45 (2) 3 ( 1 ) 1 6 (1 ) 3 ( 1 )
C ( 9 ) 43 (2) 4 4  (2) 3 8 ( 1 ) 0 ( 1 ) 1 4 (1 ) 2 ( 1 )

c  ( 11) 4 2  (2) 48  (2) 48 (2) 2 ( 1 ) 1 7 (1 ) 2 ( 1 )
c  (13) 54  (2) 49  (2) 4 0  (2) 2 ( 1 ) 2 2 ( 1 ) 1 0 (1 )
C ( 5 ) 50  (2) 69  (2) 47  (2) - 8 ( 1 ) 2 0 ( 1 ) 0 ( 2 )

c  (18) 5 1 ( 2 ) 85 (3) 5 8 ( 2 ) -16  (2) 1 0 (2 ) - 1 ( 2 )
C ( 3 ) 69 (2) 62  (2) 4 4  (2) - 8 ( 1 ) 9 ( 2 ) 8 ( 2 )
c  CD 52 (2) 5 8 ( 2 ) 50  (2) 0 ( 1 ) 1 7 (2 ) - 2 ( 1 )
C ( 2 ) 5 8 ( 2 ) 63 (2) 54  (2) -3 (2) 1 2 (2 ) -2  (2)

c  (17) 63 (2) 88 (3) 96  (3) -9 (2) 49  (2) -17 (2)
C ( 4 ) 73 (2) 8 1 ( 2 ) 49  (2) -8 (2) 28 (2) 3 ( 2 )

Table A16 H y d ro g en  bon d s fo r co m p o u n d  6 [ A and  deg .].

D -H .. . .A d (D -H ) d  (H .. . .A ) d ( D ...... A ) <  (D H A )
O  ( 3 ) - H  (3 1 ) .........0 ( 1 )

0  (3A ) - H  (3 2 ) ........ 0  ( IA )
1.05 (4) 
0 .9 2  (4)

1.61 (4) 
1.75 (4)

2 .5 8 4  (3) 
2 .6 0 6  (3)

154 (3)
155 (3)

S y m m etry  tran sfo rm a tio n s  u sed  to  g en e ra te  eq u iv a len t atom s:

Table A17 C ry sta l d a ta  an d  s tru c tu re  re f in e m e n t fo r c o m p o u n d  7.

E m p irica l fo rm u la  
F o rm u la  w e ig h t 
T em p e ra tu re

C 16H 12O4

268
293 (2) K
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W av e len g h t
C ry sta l sy s tem , sp ace  g ro u p  
U n it ce ll d im en s io n s

V o lu m e
z ,  C a lc u la te d  d en s ity  
A b so rp tio n  co e ffic ien t

0 .7 1 0 7 3  A  
M o n o c lin ic , P 21 /c
A  =  2 0 .2 4 6 0  (11) A  a lp h a  =  90  deg.
B =  7 .2651  (4) A  b e ta  =  1 14 .5490  (10 ) deg. 
c  =  2 0 .8 9 9 0  (12) A g a m m a  = 90  deg
2796 .1  (3) A 3 
7, 1.417 M g /m 3 
0 .1 0 5  m m ’1

F  ( 000  )
T h e ta  ra n g e  fo r  d a ta  co lle c tio n  
In d ex  ran g es
R e flec tio n s  c o lle c te d  /  u n iq u e
C o m p le te n e ss  to  2 th e ta  =  3 0 .4 4
R e fin e m e n t m e th o d
D a ta  /  re s tra in ts  /  p a ra m e te rs
G o o d n ess  - o f  - f it  on  F 2
F in a l R  in d ice s  [ I >  2 s ig m a  (I) ]
R  in d ice s  ( all d a ta  )
L a rg es t d iff. P e a k  an d  h o le

1248
1.96 to  30 .55  deg.
,-2 7 < = h < = 2 6 , -1 0 < = k < = 9 , -2 9 < = 1 < = 2 9  
1 9 5 4 9 /8 0 0 3  [ R  ( in t ) =  0 .0 5 3 4  ] 
93 .3 0 %
F u ll - m a trix  least - sq u ares on  F 2
8003 / 0  /493
1.033
R I  =  0 .0 7 2 9 , w R 2  =  0 .1241  
R I  = 0 .1 7 6 0 ,  w R 2  =  0 .1625  
0 .2 0 5  an d  -0 .2 1 9  e .A '3

T a b le  A 1 8  A to m ic  c o o rd in a te s  ( X 104 ) an d  eq u iv a len t iso tro p ic  d isp la c e m e n t 
p a ra m e te rs  ( A 2 * 103 ) fo r  c o m p o u n d  7.

X Y z U (eq)*
C ( l ) 3195  (4) 7 0 5 4  (2) 2176  (2) 3 9 ( 1 )C(2) 948  (4) 7421  (2) 1513 (2) 3 9 (1 )C(3) 7 68  (4) 8675  (2) 1592 (2) 3 8 ( 1 )
C ( 4 ) -1 3 6 0  (4) 9 1 6 5 (2 ) 1025 (2) 4 1 ( 1 )C(5) -1 5 1 3  (5) 10370  (2) 1130 (2) 4 5 ( 1 )C(6) 4 6 9  (4) 11105 (2) 1801 (2) 4 4 ( 1 )C(7) 2 5 8 6  (4) 10660  (2) 2 3 8 2  (2) 4 4 ( 1 )C(8) 2 6 5 6  (4) 9 4 5 6  (2) 2 2 7 0  (2) 3 8 ( 1 )

C ( 1 0 ) 4 9 3 3  (4) 7855  (2) 2841  (2) 3 7 ( 1 )
c  ( 11) 7 1 4 9  (4) 7 6 4 2  (2) 3645  (2) 3 6 ( 1 )
c  ( 12) 7 9 6 7  (5) 8465  (2) 4 5 5 4  (2) 4 5 ( 1 )
c  (13) 10009  (5) 8 306  (2) 5321 (2) 4 8 ( 1 )
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c  (14) 11333(4) 7314(2) 5216 (2) 40 (1 )
c  (15) 10573(4) 6493 (2) 4320 (2) 40(1 )
c  ( 16) 8503 (4) 6662 (2) 3550 (2) 39(1 )
0 (1 ) 528 (4) 12305(2) 1957 (2) 60(1 )
0 (2 ) 13328 (3) 7241 (2) 6029 (1) 53(1)
0 ( 3 ) -3279 (3) 8441 (2) 374 (1) 59(1)
0 ( 4 ) -750 (3) 6686 (2) 933 (1) 54(1)

Table A 1 9  B o n d  d is tan ces  (A ) fo r  c o m p o u n d  7.

B o n d  D is tan ces ( A ) B o n d  D is tan ces ( A )
0  (10 ) - c  (9) 1.370 (3) c  (10) - c  (9) 1.368 (3)
0  (10 ) - c  (7) 1.371 (3) c  ( 10) - c  ( ท ) 1.393 (3)V©บ๐ 1 .369 (3) C ( 6 ) - C ( l ) 1.387 (4)
0  (4) - c  (17) 1 .442  (3) c  (6) - c  (5) 1 .394  (4)
c  ( 1 5 ) - 0 ( 1 ) 1.255 (3) c  (6) - c  (7) 1.476 (3)

c  (15 ) - c  (14) 1.438 (3) c  (12) - c  (13) 1 .376  (4)
c  (15 ) - c  (16) 1.448 (3) c ( 1 2 ) - c (11) 1.393 (3)
c  (14) - c  (9) 1.395 (3) c  (16) - c  (7) 1.358 (3)

c  (14 ) - c  (13) 1 .4 1 2 (3 ) C ( 5 ) - C ( 4 ) 1 .390  (4)
0  (3) - c  (13) 1.357 (3) c  (3) - c  (2) 1 .369  (4)
0  (2 ) - c  ( 11) 1.357 (3) C ( 3 ) - C ( 4 ) 1 .3 7 2 (4 )
0  (2) - c  (17) 1.433 (4) c  ( 1) - c  (2 ) 1.385 (4)

Table A 2 0  B o n d  an g les  (d eg .)  fo r  c o m p o u n d  7.

Angles (deg.) Angles (deg.)c (10) - c (1) - 0 (5) 119.83 (19) c (7) - c (8) - c (3) 123.21 (19)c (10) - c (1) - 0  (2) 121.08 (19) c (1) - c (10) - 0  (6) 121.42(19)
0  (5) - c (1) - c (2) 118.37 (18) C(l)-C(10)-C (ท) 128.62(19)
0  (4) - c (2) - c (3) 122.4 (2) 0 (6) - C (10) - C (11) 109.88 (17)
0  (4) - c (2) - c (1) 121.9 (2) C (16) - C (ท) - C (12) 117.52(19)C(3)-C(2)-C(l) 115.65 (19) C (16) - C (11) - C (10) 123.26 (18)c (8) - c (3) - c (4) 117.2 (2) C (12) -C (ท)- C(10) 119.21 (19)c (8) - c (3) - c (2) 120.52 (19) C (13) - C (12) - C (11) 121.4 (2)c (4) - c (3) - c (2) 122.25 (19) C (12) - C (13) - C (14) 120.3 (2)
0  (3) - c (4) - c (5) 119.3 (2) 0 (2) - C (14) - C (13) 115.40(19)
0  (3) - c (4) - c (3) 119.5 (2) 0 (2) - C (14) - C (15) 125.2 (2)c (5) - c (4) - c (3) 121.1 (2) C (13) - C (14) - C (15) 119.4 (2)c (4) - c (5) - c (6) 118.8 (2) C (16) - C (15) - C (14) 119.8 (2)
0  (1) - c (6) - c (5) 123.8 (2) C (15) - C (16) - C (11) 121.6 (2)
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0 (1) - c (6) - c (7) 114.3 (2) c  (6) - 0 (1) - c  (19) 118.6 (2)
c  (5) - c  (6) - c (7) 121.9 (2) c  (14) - 0 (2) - c  (16) 118.34(18)
c  (8) - c  (7) - c  (6) 117.7 (2) c  (1) - 0 (5) - c  (17) 114.61 (19)
0 (6) - c  (8) - c (7) 116.18(19) c  (8) - 0  (6) - c  (10) 120.64 (17)
0 (6) - c (8) - c  (3) 120.60 (19)

T a b le  A 21 A n iso tro p ic  d isp lacem en t p a ra m e te rs  ( A 2 * 103 ). T h e  an iso tro p ic
d isp la c e m e n t fa c to r  e x p o n e n t tak es  th e  fo rm : -2  p i2 [ h2 a* 2 U l l  +  . . . .+  
2 h k a* b * U 1 2  ].

บท บ22 บ33 บ23 บ13 บ12
0 ( 1 0 ) 4 2 ( 1 ) 6 1 ( 1 ) 3 9 ( 1 ) - 6 ( 1 ) 1 6 (1 ) 1 (1 )
0 ( 4 ) 4 3 ( 1 ) 7 1 ( 1 ) 6 0 ( 1 ) - 1 ( 1 ) 2 2 ( 1 ) 5 ( 1 )

c  (15) 5 2 ( 2 ) 44  (2) 47  (2) 6 ( 1 ) 2 6 ( 1 ) 1 0 (1 )
c  (14) 47 (2) 3 9 ( 1 ) 3 9 ( 1 ) 4 ( 1 ) 2 0 ( 1 ) 7 ( 1 )
0 ( 3 ) 6 5 ( 1 ) 9 1 ( 2 ) 3 9 ( 1 ) - 5 ( 1 ) 2 4 ( 1 ) 1 1 (1 )
0 ( 2 ) 4 2 ( 1 ) 86 (2) 4 9 ( 1 ) - 5 ( 1 ) 1 4 (1 ) - 1 ( 1 )

c  ( 10) 46  (2) 56 (2) 4 1 ( 2 ) - 3 ( 1 ) 2 0 ( 1 ) 2 ( 1 )
0 ( 1 ) 5 5 ( 1 ) 82 (2) 5 1 ( 1 ) 0 ( 1 ) 2 9 ( 1 ) 1 2 (1 )
C ( 6 ) 49  (2) 3 6 ( 1 ) 43 (2) 0 ( 1 ) 1 8 (1 ) 6 ( 1 )

c  ( 12) 5 6 ( 2 ) 56 (2) 38 (2) 1 (1 ) 1 4 (1 ) 5 ( 1 )
c  ( 16) 43 (2) 46  (2) 47  (2) 3 ( 1 ) 1 9 (1 ) 5 ( 1 )
C ( 7 ) 3 9 ( 1 ) 4 0  (2) 45  (2) 3 ( 1 ) 1 6 (1 ) 3 ( 1 )
C ( 9 ) 43 (2) 44  (2) 3 8 ( 1 ) 0 ( 1 ) 1 4 (1 ) 2 ( 1 )

c  ( 11) 4 2  (2) 48 (2) 48  (2) 2 ( 1 ) 1 7 (1 ) 2 ( 1 )
c  (13) 54 (2) 49  (2) 4 0  (2) 2 ( 1 ) 2 2 ( 1 ) 1 0 (1 )
C ( 5 ) 50 (2) 69  (2) 47  (2) - 8 ( 1 ) 2 0 ( 1 ) 0 ( 2 )

c  (18) 5 1 ( 2 ) 85 (3) 5 8 ( 2 ) -16  (2) 1 0 (2 ) - 1 ( 2 )
c  (3) 69  (2) 62  (2) 4 4  (2) -8(1) 9 ( 2 ) 8(2)
c  CD 5 2 ( 2 ) 5 8 ( 2 ) 50  (2) 0(1) 1 7 (2 ) -2(1)
C(2) 5 8 ( 2 ) 63 (2) 54  (2) -3 (2) 12(2) -2 (2)

c  (17) 63 (2) 88 (3) 96 (3) -9 (2) 49  (2) -1 7 (2 )
C ( 4 ) 73 (2) 8 1 (2 ) 49  (2) -8 (2) 28 (2) 3 ( 2 )

T a b le  A 2 2  H y d ro g en  b o n d s fo r c o m p o u n d  7 [ A  an d  deg .].

D -H .. . .A d (D -H ) d  (H .. . .A ) d  ( D ...... A ) <  (D H A )
0 ( 3 ) - H  (3 1 ) .........O  (1)

O  (3A ) - H  (3 2 ) .........O  (1A )
1.05 (4) 
0 .9 2  (4)

1.61 (4) 
1.75 (4)

2 .5 8 4  (3) 
2 .6 0 6  (3)

154 (3)
155 (3)
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Table A23 Crystal data and structure refinement for compound 8.

E m p irica l fo rm u la  
F o rm u la  w eig h t 
T e m p e ra tu re  
W av e len g h t
C ry sta l sy s tem , sp ace  g roup  
U n it ce ll d im en sio n s

V o lu m e
z ,  C a lcu la ted  d en s ity  
A b so rp tio n  c o e ffic ien t

CigHnOô 
3 2 9 .3 2  
293 (2) K  
0 .7 1 0 7 3  A 
T ric lin ic , P ( - l )
a =  5 .3 0 6 9  (5) A a lp h a  =  9 5 .8 4 5  (2) deg.
b = 11 .4472  (10) A b e ta  =  10 0 .4 9 0  (2) deg.
c =  2 0 .9 5 1 6  (11) A g am m a  =  9 4 .9 5 7  (2) deg  
7 6 5 .1 8  (12) A 3 
2, 1.429 M g / m 3 
0 .108  m m '1

F (000 )
T h e ta  ran g e  fo r d a ta  co llec tio n  
In d ex  ran g es
R eflec tio n s  c o lle c te d  /  u n iq u e
C o m p le te n e ss  to  2 th e ta  =  3 0 .4 4
R e fin e m e n t m e th o d
D a ta  /  re s tra in ts  /  p a ram e te rs
G o o d n ess  - o f  - fit on  F 2
F inal R  in d ices  [ I >  2 s ig m a  (I) ]
R  in d ices  ( all d a ta  )
F a rg e s t  d iff. p eak  an d  ho le

346
1.80 to  30 .43  deg
.-7 < = h < = 7 , -1 4 < = k < = 1 5 , -1 8 < = 1 < = 1 4  
5645  /  4 1 2 4  [ R  (in t) =  0 .0 2 0 5  ] 
88 .70%
F ull - m atrix  least - sq u a res  on  F 2
4 1 2 4 / 0 / 2 8 5
1.014
R1 = 0 .0 6 4 4 ,  w R 2  =  0 .1 5 0 9  
R1 = 0 .1 1 2 8 ,  w R 2 =  0 .1 8 5 3  
0 .2 0 2  an d  -0 .26 2  e .A -3

T a b le  A 2 4  A to m ic  c o o rd in a te s  ( X 104 ) and  eq u iv a len t iso tro p ic  d isp la c e m e n t 
p a ram e te rs  ( A 2 * 103 ) fo r c o m p o u n d  8.

X Y z f/(eq )*
C ( l ) 3195  (4) 7 0 5 4  (2) 2 1 7 6  (2) 3 9 ( 1 )
C ( 2 ) 948  (4) 7421 (2) 1513 (2) 3 9 ( 1 )
c  (3) 768  (4) 8675  (2) 1592 (2) 3 8 ( 1 )
C ( 4 ) -1 3 6 0  (4) 9 1 6 5 (2 ) 1025 (2) 4 1 ( 1 )
C ( 5 ) -1513  (5) 10370 (2) 1130 (2) 4 5 ( 1 )
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C ( 6 ) 4 6 9  (4) 11105 (2) 1801 (2) 4 4 ( 1 )
C ( 7 ) 2 5 8 6  (4) 10660 (2) 2 3 8 2  (2) 4 4 ( 1 )
C ( 8 ) 2 6 5 6  (4) 9 456  (2) 2 2 7 0  (2) 3 8 ( 1 )

c  ( 10) 4 9 3 3  (4) 7 8 5 5 (2 ) 2841 (2) 3 7 ( 1 )
c  ( 11) 7 1 4 9 (4 ) 7 6 4 2  (2) 3645  (2) 3 6 ( 1 )
c  ( 12) 7 9 6 7  (5) 8465 (2) 4 5 5 4  (2) 4 5 ( 1 )
c  (13) 10009  (5) 8306  (2) 5321 (2) 4 8 ( 1 )
c  (14) 11333 (4) 7 3 1 4 (2 ) 5 2 1 6  (2) 4 0 ( 1 )
c  (15) 1 0 5 7 3 (4 ) 6493  (2) 4 3 2 0  (2) 4 0 ( 1 )
c  ( 16) 8503  (4) 6 662  (2) 3 5 5 0  (2) 3 9 ( 1 )
c  (17) 3683  (6) 5197  (3) 1271 (2) 5 6 (1 )
c  ( 18) 14842  (6) 6271 (2) 5 9 5 0  (2) 5 5 (1 )
c  (19) -1668  (6) 12838 (3) 1480 (3) 6 1 ( 1 )
0 ( 1 ) 528  (4) 12305 (2) 1957 (2) 6 0 ( 1 )
0 ( 2 ) 13328 (3) 7241 (2) 6 0 2 9  (1) 5 3 ( 1 )
0 ( 3 ) -3 2 7 9  (3) 8441 (2) 3 74  (1) 5 9 ( 1 )
0 ( 4 ) -7 5 0  (3) 6 6 8 6 (2 ) 933  (1) 5 4 (1 )
0 ( 5 ) 3 3 2 0  (3) 5864  (1) 2 2 3 4  (1) 4 7 ( 1 )
0 ( 6 ) 4 7 2 2  (3) 9045  (1) 2 8 7 6  (1) 4 2 ( 1 )

U(eq)*  is d e fin e d  as o n e  th ird  o f  the  trace  o f  th e  o r th o g o n a lized  U\) ten so r.

T a b le  A 2 5  B o n d  d is tan ces  (A ) fo r co m p o u n d  8.

B o n d  D is tan ces ( A ) B o n d  D is tan ces ( A )
C ( l ) - C ( 1 0 ) 1.356 (3) c  (8) - 0  (6) 1.375 (2)
c  (1) - 0  (5) 1.379 (3) c  ( 10) - 0 (6 ) 1.373 (3)
C ( l ) - C ( 2 ) 1.457 (3) C ( 1 0 ) - C ( l l ) 1.476 (3)
c  (2) - 0  (4) 1.256 (3) c (11) - c (16) 1.391 (3)
c  (2) - c  (3) 1.441 (3) c (11) - c (12) 1.407 (3)
c  (3) - c  (8) 1.393 (3) c ( 1 2 ) - c (13) 1.369 (3)
c  (3) - c  (4) 1.422 (3) c  (13) - c  (14) 1.394 (3)
c  (4) - 0  (3) 1.355 (3) c  ( 1 4 ) - 0 ( 2 ) 1.366 (3)
c  (4) - c  (5) 1.383 (3) c  (14) - c  (15) 1.391 (3)
c  (5) - c  (6) 1.391 (3) c  (15) - c  (16) 1.385 (3)
C ( 6 ) - 0 ( l ) 1.365 (3) c  (17 ) - 0  (5) 1.447 (3)
c  (6) - c  (7) 1.399 (3) c  ( 18) - 0 (2 ) 1.432 (3)
c  (7) - c  (8) 1.375 (3) c  ( 1 9 ) - 0 ( 1 ) 1.431 (3)
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Table 26 Bond angles (deg.) for compound 8.
A n g les (deg .) A ng les (deg .)

c  (10) - c  (1) - 0  (5) 119.83 (19) c  (7) - c  (8) - c  (3) 123.21(19)
c  (10) - c (1) - 0  (2) 121.08 (19) c  (1) - c  (10) - 0  (6) 121.42(19)
0 (5) - c  (1) - c (2) 118.37 (18) C ( l) -C (1 0 ) -C ( ll) 128.62 (19)
0 (4) - c  (2) - c  (3) 122.4 (2) 0  (6) - c  (10) - c  (11) 109.88 (17)
0 (4) - c  (2) - c  (1) 121.9 (2) c  (16) - c  (11) - c (12) 117.52(19)
c  (3) - c  (2) - c  (1) 115.65 (19) c  (16) - c  (11) - c  (10) 123.26 (18)
c  (8) - c  (3) - c  (4) 117.2 (2) c  (12) - c  (11) - c  (10) 119.21 (19)
c  (8) - c (3) - c (2) 120.52 (19) c  (13) - c  (12) - c  (11) 121.4 (2)
c  (4) - c  (3) - c  (2) 122.25 (19) c  (12) - c  (13) - c  (14) 120.3 (2)
0 (3) - c  (4) - c  (5) 119.3 (2) 0 (2) - c  (14) - c  (13) 115.40(19)
o  (3) - c  (4) - c  (3) 119.5 (2) o  (2) - c  (14) - c  (15) 125.2 (2)
c  (5) - c  (4) - c  (3) 121.1 (2) c  (13) - c  (14) - c (15) 119.4 (2)
c  (4) - c  (5) - c  (6) 118.8 (2) c  (16) - c  (15) - c  (14) 119.8 (2)
0  (1) - c  (6) - c  (5) 123.8 (2) c  (15) - c  (16) - c  (11) 1 2 1 .6 (2 )
0 (1) - c  (6) - c  (7) 114.3 (2) c  (6) - 0 (1) - c (19) 118.6 (2)
c  (5) - c  (6) - c  (7) 121.9 (2) c  (14) - 0 (2) - c (18) 118.34(18)
c (8) - c  (7) - c  (6) 117.7 (2) c  (1) - 0  (5) - c  (17) 114.61 (19)
0 (6) - c  (8) - c  (7) 116.18 (19) c  (8) - o  (6) - c  (10) 120.64 (17)
o  (6) - c  (8) - c  (3) 120.60 (19)

S y m m e try  tra n sfo rm a tio n s  u sed  to  g en e ra te  e q u iv a le n t a tom s:

T a b le  A 2 7  A n iso tro p ic  d isp la c e m e n t p a ra m e te rs  ( A 2 * 103 ). T h e  an iso tro p ic
d isp la c e m e n t fac to r e x p o n e n t tak es  th e  fo rm : -2  p i2 [ h 2 a * 2 U l l  +  . . . .+  
2 h k a * b * U 1 2  ].

บท บ22 บ33 บ23 บ13 บท
C ( l ) 4 1 ( 1 ) 3 6 ( 1 ) 3 8 ( 1 ) 4 ( 1 ) 6 ( 1 ) 3 ( 1 )
C ( 2 ) 3 9 ( 1 ) 4 3 ( 1 ) 3 3 ( 1 ) 2 ( 1 ) 4 ( 1 ) .-1 (1 )
C ( 3 ) 3 7 ( 1 ) 4 1 ( 1 ) 3 5 ( 1 ) 5 ( 1 ) 4 ( 1 ) 2 ( 1 )
C ( 4 ) 3 5 ( 1 ) 5 0 ( 1 ) 3 7 ( 1 ) 9 ( 1 ) 0 ( 1 ) 2 ( 1 )
C ( 5 ) 3 7 ( 1 ) 5 3 ( 1 ) 4 4 ( 1 ) 1 0 (1 ) 0 ( 1 ) 1 0 (1 )
C ( 6 ) 4 3 ( 1 ) 4 2 ( 1 ) 4 5 ( 1 ) 7 ( 1 ) 4 ( 1 ) 9 ( 1 )
C ( 7 ) 4 0 ( 1 ) 4 3 ( 1 ) 4 4 ( 1 ) 3 ( 1 ) . -3 ( 1 ) 4 (1 )
C ( 8 ) 3 4 ( 1 ) 4 0 ( 1 ) 3 7 ( 1 ) 6 ( 1 ) 2 ( 1 ) 4 (1 )

C ( 1 0 ) 3 9 ( 1 ) 3 4 ( 1 )  - 3 7 ( 1 ) 4 ( 1 ) 6 ( 1 ) 4 (1 )
C ( l l ) 3 6 ( 1 ) 3 6 ( 1 ) 3 6 ( 1 ) 7 ( 1 ) 5 ( 1 ) 2 ( 1 )
c  (12 ) 5 0 ( 1 ) 3 6 ( 1 ) 4 8 ( 1 ) 0 ( 1 ) 2 ( 1 ) 1 2 (1 )
c  (13) 5 3 ( 1 ) 4 2 ( 1 ) 4 2 ( 1 ) .-4 ( 1 ) .-2 ( 1 ) 8 ( 1 )
c  (14) 4 0 ( 1 ) 4 0 ( 1 ) 3 8 ( 1 ) 8 ( 1 ) 3 ( 1 ) 3 ( 1 )
c  (15) 4 2 ( 1 ) 3 8 ( 1 ) 3 9 ( 1 ) 3 ( 1 ) 5 ( 1 ) 7 ( 1 )



c  ( 16) 4 1 ( 1 ) 3 8 ( 1 ) 3 6 ( 1 ) •-1 (1) 4 ( 1 ) 5 ( 1 )
c  (17) 60  (2) 47  (2) 58 (2) .-9 (1 ) 8 ( 1 ) 6 ( 1 )
c  ( 18) 53 (2) 4 5 ( 1 ) 6 1 ( 2 ) 8 ( 1 ) . -7 ( 1 ) 1 0 (1 )
c  (19) 56 (2) 55 (2) 7 1 ( 2 ) 1 5 (2 ) 3 ( 2 ) 2 0 ( 1 )
0 ( 1 ) 5 9 ( 1 ) 4 2 ( 1 ) 7 3 ( 1 ) 5 ( 1 ) .-1 1 ( 1 ) 1 5 (1 )
0 ( 2 ) 5 2 ( 1 ) 5 4 ( 1 ) 4 7 ( 1 ) .-2 (1 ) .-1 0 (1 ) 1 4 (1 )
0 ( 3 ) 4 7 ( 1 ) 5 7 ( 1 ) 6 1 ( 1 ) 5 ( 1 ) .-1 5 (1 ) 0 ( 1 )
0 ( 4 ) 4 8 ( 1 ) 4 7 ( 1 ) 5 6 ( 1 ) .-2 (1) . -7 ( 1 ) .-5 (1 )
0 ( 5 ) 5 6 ( 1 ) 3 5 ( 1 ) 4 7 ( 1 ) 3 ( 1 ) 4 ( 1 ) 2 ( 1 )
0 ( 6 ) 4 0 ( 1 ) 3 5 ( 1 ) 4 6 ( 1 ) 5 ( 1 ) .-5 (1) 4 ( 1 )

T a b le  A 2 8  H y d ro g en  b o n d s fo r c o m p o u n d  8 [ A  an d  deg .].

D -H .. . .A d (D -H ) d ( H . . . .A ) d (D ...... A ) <  (D H A )
0  (3) - H  (3 0 ) .........0 ( 4 ) 0 .95  (4) 1.71 (4) 2.601 (2) 155 (4)

S y m m etry  tran sfo rm a tio n s  u sed  to  g en e ra te  eq u iv a len t a tom s:

T a b le  A 2 9  C ry sta l d a ta  an d  s tru c tu re  re fin e m e n t fo r c o m p o u n d  10.

E m p irica l fo rm u la  
F o rm u la  w e ig h t 
T em p era tu re  
W av e len g h t
C rysta l sy s tem , space  g ro u p  
U n it cell d im en sio n s

V o lu m e
z ,  C a lc u la te d  d en sity  
A b so rp tio n  co e ffic ien t 
F  ( 000  )
T h e ta  ran g e  fo r d a ta  co llec tio n  
Index  ranges
R e flec tio n s  co lle c ted  /  u n ique

C 22H 21O 5
3 7 9 .0 6  
293 (2) K  
0 .7 1 0 7 3  A
O rth o rh o m b ic , P 2 ( l )  2 (1 ) 2 (1 )
a =  5 .5 1 3 9 0  (10) A  a lp h a  =  90  deg.
b =  8 .9 0 4 9  (2) A  b e ta  =  90  deg .
c =  2 8 .9 8 8 2  (2) A g a m m a  =  90  deg.
1423 .34  (4) A 3
3, 1.327 M g / m 3
0 .0 9 4  m m "1
600
2 .39  to  3 0 .4 6  deg
.-7 < = h < = 7 , -1 2 < = k < = 1 0 , -3 5 < = 1 < = 4 0  
10566  / 4 0 3 0  [ R  (in t) =  0 .0 2 7 8  ]
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C o m p le te n e ss  to  2 th e ta  =  3 0 .4 4
R e fin e m e n t m e th o d
D a ta  /  re s tra in ts  /  p a ram e te rs
G o o d n ess  - o f  - f it on  F 2
F in a l R  in d ices  [ I >  2 s ig m a  (I) ]
R  in d ice s  ( all d a ta  )
A b so lu te  s tru c tu re  p a ra m e te r 
L a rg e s t d iff. p eak  an d  ho le

9 6 .50%
Full - m atrix  least - sq u a res  on  F 2
4 0 3 0 / 0 / 2 1 8
1.058
R1 = 0 .0 5 2 6 , w R 2  =  0 .1 1 1 0  
R1 =  0 .0 7 9 5 , พ R 2  =  0 .1 2 5 0  
0.2(12)
0 .136  an d  -0.171 e .A '3

T a b le  A 3 0  A to m ic  co o rd in a te s  ( X 104 ) and  eq u iv a len t iso tro p ic  d isp la c e m e n t 
p a ram e te rs  ( A 2 * 103 ) fo r  co m p o u n d  10.

X Y z บ (eq)*
c  Cl) 1017 (5) 7851  (3) 7 0 7 7  (1) 7 1 ( 1 )C(2) 483  (5) 7345  (3) 7 5 1 6 (1 ) 68(1)C(3) 1959 (4) 7728  (3) 7 8 8 4 (1 ) 5 6 ( 1 )C(4) 3 9 6 9  (4) 8620  (2) 7 8 1 8  (1) 4 4 ( 1 )C(5) 4 5 0 9  (5) 9 1 2 4  (3) 7 3 7 5  (1) 5 7 ( 1 )C(6) 3021 (5) 8726  (3) 7 008  (1) 7 1 ( 1 )C(7) 5 6 2 6  (4) 9 0 4 9  (2) 8 2 1 2 (1 ) 4 4 ( 1 )C(9) 7 673  (3) 7 8 9 4  (2) 8836  (1) 4 2 ( 1 )C(10) 8941 (4) 6615  (2) 8 9 6 4  (1) 4 7 ( 1 )

c  ( 11) 10628 (4) 6 7 2 2  (2) 9 3 1 2 (1 ) 4 5 ( 1 )
c  ( 12) 11034 (4) 8 0 8 0 (2 ) 9541 (1) 4 7 ( 1 )
c  (13) 9 7 4 8  (4) 9 3 4 2  (2) 9 4 1 7 (1 ) 4 3 ( 1 )
c  (14) 7 9 8 8  (4) 9287  (2) 9 0 5 6  (1) 4 0 ( 1 )
c  (15) 6 4 4 8 (4 ) 10563 (2) 8917  (1) 4 7 ( 1 )
c  ( 16) 4 6 3 7  (4) 10226 (2) 8 540  (1) 5 0 ( 1 )
c  (17) 11901 (5) 4 1 8 2  (2) 9 193  (1) 7 2 ( 1 )
c  ( 18) 1 1 9 1 4 (5 ) 10811 (3) 9971 (1) 5 9 ( 1 )0(1) 6545  (4) 11810 (2) 9 085  (1) 7 3 ( 1 )0(2) 10098 (3) 10700 (1) 9 618  (1) 5 4 ( 1 )0(3) 12037 (3) 5556  (2) 9 4 5 2  (1) 6 3 ( 1 )0(4) 6 1 3 0  (3) 7 7 0 0  (1) 8472  (1) 5 1 ( 1 )

£/(eq)* is defined as one third of the trace of the orthogonalized บ '\) tensor.
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Table A31 Bond distances (A) for compound 10.
B o n d  D is ta n c e s ( A ) B o n d  D is ta n c e s ( A )

c  ( 1) - c  (6) 1.367 (4) C ( 1 0 ) - C ( l l ) 1 .375 (3)
C ( l ) - C ( 2 ) 1.383 (4) c  ( 1 1 ) - 0 ( 3 ) 1 .359  (2)
c  (2) - c  (3) 1.384 (3) c  ( 11) - c  ( 12) 1 .398  (3)
c  (3) - c  (4) 1.377 (3) c  (12) - c  (13) 1 .376  (3)
c  (4) - c  (5) 1.392 (3) c  (13 ) - 0  (2 ) 1.357 (2)
c  (4) - c  (7) 1.511 (3) c  (13) - c  (14) 1.427 (3)
c  (5) - c  (6) 1.390 (3) c  (14 ) - c  (15) 1.475 (2)
c  (7) - 0  (4) 1.446 (2) c  (15) - 0 ( 1 ) 1 .2 1 4 (2 )

c  (7) - c  (16) 1.517 (3) c (15 ) - c (16) 1.511 (3)
c  (9) - 0  (4) 1.36 (2) c  (17 ) - 0  (3) 1 .439  (3)

c  (9) - c  (10) 1.387 (3) c  ( 18) - 0 (2 ) 1 .434  (3)
c  (9) - c  (14) 1.406 (3)

T a b le  A 3 2  B o n d  an g les  (deg .) fo r  c o m p o u n d  10.

Angles (deg.) Angles (deg.)c (6) - c (1) - c (2) 119.5 (2) 0  (3) - c (11) - c (12) 115.26(17)c (1) - c (2) - c (3) 120.3 (3) c (10) - c (11) - c (12) 121.13 (17)c (4) - c (3) - c (2) 120.5 (2) c (13) - c (12) - c (11) 119.98 (17)c (3) - c (4) - c (5) 119.2(2) 0  (2) - c (13) - c (12) 122.81 (17)c (3) - c (4) - c (7) 121.81 (18) 0  (2) - c (13) - c (14) 116.27 (16)c (5) - c (4) - c (7) 119.0 (2) c (12) - c (13) - c (14) 120.91 (16)c (6) - c (5) - c (4) 119.8 (2) c (9) - c (14) - c (13) 116.56(16)C(l)-C(6)-C(5) 120.7 (2) c (9) - c (14) - c (15) 118.95 (17)
0  (4) - c (7) - c (4) 107.48 (15) c (13) - c (14) - c (15) 124.44 (16)o (4) - c (7) - c (16) 108.39 (15) 0  (1) - c (15) - c (14) 124.72 (19)c (4) - c (7) - c (16) 115.55 (16) 0  (1) - c (15) - c (16) 120.08 (18)o (4) - c (9) - c (10) 114.65 (16) c (14) - c (15) - c (16) 115.20(16)o (4) - c (9) - c (14) 122.64 (16) c (15) - c (16) - c (7) 110.71 (16)c (10) - c (9) - c (14) 122.70(17) c (13) - 0  (2) - c (18) 117.90(16)c (11) - c (10) - c (9) 118.70(17) c  (11) - 0 (3) - c  (17) 117.58 (17)

0  (3) - c  (11) - c  (10) 123.60(17) c (9) - 0 (4) - c (7) 114.71 (14)
S y m m e try  tran sfo rm a tio n s  u se d  to  g en e ra te  e q u iv a le n t a tom s:
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T a b le  A 3 3  A n iso tro p ic  d isp la c e m e n t p a ra m e te rs  ( A 2 * 103 ). T h e  an iso tro p ic
d isp la c e m e n t fa c to r  e x p o n e n t tak es  th e  fo rm : -2  p i2 [ h 2 a* 2 บ  11 +  . . .  .+ 
2 h k a * b * U 1 2  ]

U ll บ22 บ33 บ23 U13 U12
C ( l ) 63 (2) 81 (2) 68 (2) -1 0 ( 1 ) -20  (1) 1 2 (1 )
C ( 2 ) 4 5 ( 1 ) 67 (2) ■ 9 2 ( 2 ) - 6 ( 1 ) - 7 ( 1 ) - 3 ( 1 )
C ( 3 ) 4 4 ( 1 ) 6 4 ( 1 ) 6 0 ( 1 ) 5 ( 1 ) 4 ( 1 ) 1 (1 )
C ( 4 ) 4 3 ( 1 ) 4 2 ( 1 ) 4 6 ( 1 ) 1 (1 ) - 1 ( 1 ) 1 1 (1 )
C ( 5 ) 5 8 ( 1 ) 5 9 ( 1 ) 5 5 ( 1 ) 1 2 (1 ) - 5 ( 1 ) 2 ( 1 )
C ( 6 ) 80 (2) 82 (2) 5 0 ( 1 ) 1 0 (1 ) -1 1 ( 1 ) 1 1 (2 )
C ( 7 ) 4 3 ( 1 ) 4 4 ( 1 ) 4 3 ( 1 ) 4 ( 1 ) - 1 ( 1 ) 7 ( 1 )
C ( 9 ) 4 7 ( 1 ) 4 0 ( 1 ) 3 9 ( 1 ) 1 (1 ) 0 ( 1 ) 6 ( 1 )

C ( 1 0 ) 5 9 (1 ) 3 4 ( 1 ) 4 8 ( 1 ) - 1 ( 1 ) - 2 ( 1 ) 6 ( 1 )
c  ( 11) 5 1 ( 1 ) 4 0 ( 1 ) 4 5 ( 1 ) 6 ( 1 ) - 1 ( 1 ) 1 0 (1 )
c  ( 12) 5 2 ( 1 ) 4 7 ( 1 ) 4 2 ( 1 ) 3 ( 1 ) - 7 ( 1 ) 3 ( 1 )
c  (13) 5 0 ( 1 ) 4 0 ( 1 ) 3 9 ( 1 ) 1 (1 ) 2 ( 1 ) 3 ( 1 )
c  (14) 4 6 ( 1 ) 3 6 ( 1 ) 3 9 ( 1 ) 1 ( 1 ) 3 ( 1 ) 7 ( 1 )
c  (15) 5 4 ( 1 ) 4 2 ( 1 ) 4 4 ( 1 ) - 3 ( 1 ) 3 ( 1 ) 1 3 (1 )
c  ( 16) 4 7 ( 1 ) 4 9 ( 1 ) 5 3 ( 1 ) - 3 ( 1 ) - 2 ( 1 ) 1 4 (1 )
c  (17) 83 (2) 4 7 ( 1 ) 88 (2) - 2 ( 1 ) - 1 5 ( 1 ) 2 6 ( 1 )
c  ( 18) 71 (1) 5 6 ( 1 ) 5 0 ( 1 ) - 6 ( 1 ) -1 0 ( 1 ) - 6 ( 1 )
0 ( 1 ) 9 6 ( 1 ) 4 9 ( 1 ) 7 5 ( 1 ) -1 9 ( 1 ) -20  (1) 3 2 ( 1 )
0 ( 2 ) 7 1 ( 1 ) 41 (1) 5 1 ( 1 ) - 5 ( 1 ) - 1 1 ( 1 ) 3 ( 1 )
0 ( 3 ) 7 4 ( 1 ) 4 4 ( 1 ) 7 0 ( 1 ) 2 ( 1 ) - 1 9 ( 1 ) 1 9 (1 )
0 ( 4 ) 6 3 ( 1 ) 3 9 ( 1 ) 5 0 ( 1 ) - 1 ( 1 ) - 1 4 ( 1 ) 8 ( 1 )
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F ig u r e  A l  T h e  IR  sp ec tru m  o f  C o m p o u n d  1 .(3 ,5 ,7 -tr im e th o x y flav o n e )

Figure A2 The IR spectrum of Compound 2.(5,7-dimethoxyflavone)
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F ig u r e  A 3  T h e  IR  sp ec tru m  o f  C o m p o u n d  3 .(5 ,7 ,4 '- tr im e th o x y flav o n e )

t

4

Figure A4 The IR spectrum of Compound 4.(4'-hydroxy-5,7-dimethoxyflavone)
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F ig u r e  A 5  T h e  IR sp ec tru m  o f  C o m p o u n d  5 .(d ic in n am o y lm e th an e )

H?

Figure A6 The IR spectrum of Compound 6.(5-hydroxy-3,7-dimethoxyflavone)
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F ig u r e  A 7  T h e  IR  sp ec tru m  o f  C o m p o u n d  7 .(5 -h y d ro x y -7 -m e th o x y fla v o n e )

Figure A8 The IR spectrum of Compound 8.(5-hydroxy-3,7,4'-trimethoxyflavone)
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F ig u r e  A 9  T h e  IR  sp ec tru m  o f  C o m p o u n d  9 .(5 -h y d ro x y -7 ,4 '-d im e th o x y fla v o n e )

Figure A10 The IR spectrum of Compound 10.(5,7-dimethoxyflavanone)
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F ig u r e  A l l  T h e  1 H -N M R  sp e c tru m  o f  C o m p o u n d  ใ. (3 ,5 ,7 -tr im e th o x y flav o n e )

Figure A12 The 'H-NMR spectrum of Compound 2.(5,7-dimethoxyflavone)
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F ig u r e  A 1 3  T h e  ’H -N M R  sp ec tru m  o f  C o m p o u n d  3 .(5 ,7 ,4 '- tr im e th o x y fla v o n e )

Figure A14 The 'H-NMR spectrum of Compound 4.(4'-hydroxy-5,7-dimethoxyflavone)
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F ig u r e  A 1 5  T h e  !H -N M R  sp ec tru m  o f  C o m p o u n d  5 .(d ic in n a m o y lm e th a n e )

Figure A16 The 'H-NMR spectrum of Compound 6.(5-hydroxy-3,7-dimethoxyflavone)
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F ig u r e  A 1 7  T h e  'H -N M R  sp ec tru m  o f  C o m p o u n d  7 .(5 -h y d ro x y -7 -m e th o x y fla v o n e )

Figure A18 The ‘H-NMR spectrum of Compound 8.(5-hydroxy-3,7,4'-
trimethoxyflavone)
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F ig u r e  A 1 9  T h e  'H -N M R  sp ec tru m  o f  C o m p o u n d  9 .(5 -h y d ro x y -7 ,4 '-  
d im e th o x y flav o n e )

Figure A20 The !H-NMR spectrum of Compound 10.(5,7-dimethoxyflavanone)
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Figure A21 DEPT90, DEPT135 and 13C-NMR spectra: o f Compound 1.(3,5,7-
trimethoxyflavone)
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DCP90-A

DCJM 3 5-A

Figure A22 DEPT90, DEPT135 and l3C-NMR spectra: o f Compound 2.(5,7-
dimethoxyflavone)
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Figure A23 DEPT90, DEPT135 and 13C-NMR spectra o f Compound 3. (5,7,4-
trimethoxyflavone)
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Figure A24 DEPT90, DEPT135 and 13C-NMR spectra o f Compound 4.
(4'-hydroxy-5,7-dimethoxyflavone)
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Figure A25 DEPT90, DEPT135 and 13C-NMR spectra o f Compound 5.(dicinnamoylmethane)
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Dep90-H7
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Figure A26 DEPT90, DEPT135 and 13C-NMR spectra, o f Compound 6.
(5-hydroxy-3,7-dimethoxyflavone)
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DEP90-H1O
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Figure A27 DEPT90, DEPT135 and 13C-NMR spectra o f Compound 7.
(5-hydroxy-7- methoxyflavone)
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F igure A28 DEPT90, DEPT135 and 13C-NMR spectra o f Compound 8.
(5-hydroxy -3,7:4'-trimethoxyflavone)
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Figure A29 DEPT 90, DEPT 135 and 13C-NMR spectra, o f Compound 9.
(5 - hydroxy -7, 4' -dimethoxyflavone)
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F igure A30 DEPT 90, DEPT 135 and 13C-NMR spectra, o f Compound 10.
(5,7-dimethoxyflavanone)
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F igure A31 D E P T 9 0 , D E P T 1 3 5  an d  I3C -N M R  sp ec tra , o f  C o m p o u n d l 1. (S u c ro se )
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G3 G5

100 90 PPM 70 60

ig u re  A 3 1 a  D E P T  90, D E P T  135 A N D  13C -N M R  sp ec tra , o f  su c ro se  ( in  D 20  ) (25)
(a ) B ro ad b an d  p ro to n -d e c o u p le d  13C -N M R  sp e c tra  o f  a  su c ro se  so lu tio n

in D20.
(b ) D E P T  sp e c tra  o f  th e  sam e su c ro se  so lu tio n  9  45 .
(c ) D E P T  sp e c tra  o f  th e  sam e  su c ro se  so lu tio n  0 90.
(d ) D E P T  sp e c tra  o f  th e  sam e su c ro se  so lu tio n  9 135.



F ig u r e  A 3 2  T h e  E l m ass  sp ec tru m  o f  C o m p o u n d  l.(3 ,5 ,7 -tr im e th o x y fla v o n e )

F igure A33 The E l mass spectrum o f Compound 2.(5,7-dimethoxyfIavone)
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F ig u r e  A 3 4  T h e  E l m ass sp e c tru m  o f  C o m p o u n d  3 .(5 ,7 ,4 '- tr im e th o x y fla v o n e )

F igure  A35 The E l mass spectrum o f Compound 4.(4'-hydroxy -5,7-dimethoxyflavone)
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F ig u r e  A 3 6  T h e  L C  m ass  sp ec tru m  o f  C o m p o u n d  4 .(4 '-h y d ro x y  -5 ,7 -d im e th o x y fla v o n e )

F igure A37 The El mass spectrum o f Compound 5.(dicinnamoylmethane)
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F ig u r e  A 3 8  T h e  E l  m ass  sp e c tru m  o f  C o m p o u n d  6 .(5 -h y d ro x y  -3 ,7 -d im e th o x y fla v o n e )

F ig u r e  A 3 9  T h e  E l m ass  sp e c tru m  o f  C o m p o u n d  7 .(5 -h y d ro x y -7 -m e th o x y fIa v o n e )



127

F ig u r e  A 4 0  T h e  E l m a ss  sp e c tru m  o f  C o m p o u n d  8. (5 -h y d ro x y -3 ,7 ,4 '-  
tr im e th o x y fla v o n e )

F igure A41 The E l mass spectrum o f Compound 9.(5-hydroxy -7,4'-dimethoxyflavone)
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IC60= 16 mM

F ig u r e  A 4 4  IC 50 v a lu e s  o f  d ic in n a m o y lm e th a n e  by  D P P H  m ethod .

13 -

[ ] mg / ml

IC60 >14 mM

F ig u r e  A 4 5  IC 50 v a lu e s  o f  su c ro se  by  D P P H  m ethod .
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