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The crystal structure of  (1) consists of  two 
independent  molecules in the asymmetr ic  unit which 
differ from each other with respect to the orientat ion 
of  the acetate groups and of  the hydroxy groups at 
c(6). 
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Abstract 
The crystal structure of  the C-20 diterpenoid alkaloid 
6,9-dihydroxy-2-oxohetisan-13-yl acetate consists of  
two independent  molecules in the asymmetr ic  unit 
with average bond distances C(sp3)--C(sp 3) 1.55 (1), 
C(sp3)--C(sp 2) 1.52(1), C - - C  1.31 (1), N - - C  
1.51 (1), C(sp3)--O 1.46 (1), C(sp2)--O 1.35 (1) and 
C = O  1.22 ( 1 ) ~ .  The structure is stabilized through 
a network of  hydrogen bonds involving nitrogen and 
hydroxy groups with O.--O and O.. .N separations in 
the range 2.688 (7)-2.903 (8) ~ .  

Comment 
Delnut tal ine (I), a new C-20 diterpenoid alkaloid of  
the atisine type, was isolated from Delphinium 
nuttallianum Pritz. which is a cow-poisoning plant  
growing wild in the southern regions of  British 
Columbia ,  Canada.  Suitable crystals of  (1) were 
grown from a mixture of  ethanol and ethyl acetate in 
order to determine its structure and relative configu- 
ration by X-ray methods.  
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Fig. 1. Perspective views of the two independent molecules (a) and 
(b) of delnuttaline with crystallographic numbering scheme. 
Thermal ellipsoids are shown at 50% probability levels; H 
atoms are assigned an arbitrary radius. 

Experimental 
A~O~. Crystal data 

C22H27NO5 Mo Ko~ radiation 
Mr -- 385.46 A = 0.71069 ,~ 

o Monoclinic Cell parameters from 19 
P21 reflections 
a = 6.623 (3) A 0 = 9- 15 ° 
b = 18.411 (4) ,~, # = 0.095 mm -I 

OH 
c = 15.631 (5) ,4, T = 150 (1) K 

(1) /3 = 96.75 (2) ° Block 
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V = 1892.8 (10) A 3 
Z = 4  
Dx = 1.353 Mg m -3 

0.45 x 0.30 x 0.22 m m  0(1/7) -0.4231 (9) 
Colorless  O(2b) -0.2978 (8) 

O(3b) -0.8331 (7) 
O(4b) --0.3834 (8) 
O(5b) -0.0745 (10) 
N(lb) -0.1941 (9) 
C(Ib) -0.6051 (11) 
C(2b) --0.4792 (12) 

Rint -- 0.092 COb) -0.4363 (13) 
0max = 25 ° C(4b) --0.3705 (13) 
h = 0 ---, 7 C(5b) -0.5054 (11) 

C(6b) -0.3617 (11) 
k = 0 --, 21 C(Tb) -0.4415 (11) 
l = - 1 8  ---+ 18 C(8b) -0.5161 (11) 
3 s tandard reflections C(gb) -0.6698 (12) 

f requency:  60 m i n  C(10b) -0.5340(11) 
intensity variation: 2.0% C(llb) -0.7607 (11) 

C(12b) -0.6292 (12) 
(linear correction) C(13b) --0.6407 (12) 

C(14b) -0.6017 (12) 
C(15b) -0.3677 (13) 
C(16b) -0.1605 (12) 
C(17b) -0.3120 (12) 
C(18b) -0.3411 (12) 
C(19b) -0.4054 (12) 
C(20b) -0.2052 (15) 
C(2 lb) -0.1970 (15) 

(A/or)max = 0.03 C(22b) -0.6777 (13) 

Apm~x = 0.26 e ,~-3 

Apmin = --0.29 e ~ - 3  

A tomic  scat tering factors 
f rom Cromer  & Waber 
(1974) and Stewart ,  
Dav idson  & S impson  
(1965) 

Data collection 

Rigaku  AFC-6S  diff ractome- 
ter  

col20 scans 
Absorption correction: 

empirical (North, Phillips 
& Mathews ,  1968) 
Train = 0.923, Tmx = 
0.999 

3760 measu red  reflections 
3447 independen t  reflections 
2129 observed  reflections 

[I > 3.0tr(/)] 

Refinement 

Ref inement  on  F 
Final  R = 0.048 
wR = 0.047 
S = 2.43 
2129 reflections 
504 parameters  
H-a tom parameters  not  re- 

fined 
w = l/tr2(F) 

Table 1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (A 2) 

Beq = (87r2/3)[Ull(aa*) 2 + U22(bb*) 2 + U33(cc*) 2 + 2U12aa*bb*cos"/ 

+ 2U13aa*cc*cos~ + 2U23bb*cc*cosot]. 

x y z Beq 
O(la) 0.1808 (10) 0.5106 -0.1218 (4) 4.5 (4) 
O(2a) 0.0048 (7) 0.2817 (4) 0.1460 (3) 1.9 (3) 
O(3a) 0.5405 (7) 0.2441 (4) 0.0096 (3) 1.7 (2) 
O(4a) 0.0905 (8) 0.3085 (4) -0.2439 (3) 2.2 (3) 
O(5a) 0.0525 (9) 0.2622 (4) -0.3786 (4) 3.0 (3) 
N(la) -0.0744 (9) 0.3176 (4) 0.0014 (4) 1.5 (3) 
C(la) 0.3606 (12) 0.3991 (6) -0.0831 (5) 2.4 (4) 
C(2a) 0.2481 (13) 0.4670 (6) -0.0653 (6) 2.5 (4) 
C(3a) 0.2313 (13) 0.4792 (6) 0.0295 (6) 2.8 (5) 
C(4a) 0.1431 (12) 0.4137 (5) 0.0731 (5) 1.9 (4) 
C(5a) 0.2531 (11) 0.3405 (5) 0.0572 (5) 1.4 (4) 
C(6a) 0.0856 (11) 0.2835 (6) 0.0653 (5) 2.0 (4) 
C(7a) 0.1368 (12) 0.2067 (5) 0.0387 (5) 1.7 (4) 
C(8a) 0.2043 (11) 0.2049 (5) --0.0507 (5) 1.6 (4) 
C(9a) 0.3790 (12) 0.2582 (5) -0.0566 (5) 1.8 (4) 
C(10a) 0.2696 (11) 0.3324 (5) --0.0427 (5) 1.7 (4) 
C(lla) 0.4559 (11) 0.2485 (5) -0.1473 (5) 2.3 (4) 
C(12a) 0.3033 (13) 0.2031 (6) -0.2068 (5) 2.4 (4) 
C(13a) 0.2969 (13) 0.1259 (6) -0.1717 (5) 2.6 (4) 
C(14a) 0.2602 (13) 0.1280 (5) -0.0775 (5) 2.2 (4) 
C(15a) 0.1562 (13) 0.4339 (6) 0.1702 (5) 2.8 (4) 
C(16a) --0.0784 (12) 0.3938 (5) 0.0339 (5) 1.8 (4) 
C(17a) 0.0391 (11) 0.3177 (5) -0.0773 (5) 1.3 (3) 
C(18a) 0.0366 (11) 0.2412 (5) -0.1137 (5) 1.6 (4) 
C(19a) 0.0925 (12) 0.2343 (5) --0.2080 (5) 1.9 (4) 
C(20a) 0.0812 (12) 0.3139 (6) -0.3297 (6) 2.4 (4) 
C(21a) 0.1198 (14) 0.3894 (7) -0.3554 (6) 3.7 (5) 
C(22a) 0.3188 (15) 0.0674 (6) -0.2164 (6) 3.4 (5) 

0.2800 (5) 0.6228 (4) 3.5 (3) 
0.3310 (4) 0.2382 (3) 1.8 (2) 
0.2141 (4) 0.2903 (3) 1.7 (2) 
0.0759 (4) 0.4969 (3) 2.2 (3) 
0.0249 (5) 0.5129 (5) 6.1 (5) 
0.2488 (4) 0.3563 (4) 1.4 (3) 
0.2396 (5) 0.4914 (5) 2.0 (4) 
0.2917 (5) 0.5475 (5) 2.1 (4) 
0.3611 (5) 0.5020 (6) 2.7 (4) 
0.3524 (5) 0.4104 (6) 2.2 (4) 
0.3007 (5) 0.3531 (5) 1.4 (4) 
0.2734 (5) 0.2890 (5) 1.7 (4) 
0.2097 (5) 0.2316 (5) 1.5 (4) 
0.1466 (5) 0.2827 (5) 1.5 (4) 
0.1751 (5) 0.3398 (5) 1.3 (3) 
0.2280 (5) 0.4014 (5) 1.4 (4) 
0.1102 (5) 0.3847 (5) 1.9 (4) 
0.0426 (5) 0.3760 (5) 2.0 (4) 
0.0192 (5) 0.2828 (5) 2.0 (4) 
0.0845 (5) 0.2266 (5) 1.7 (4) 
0.4311 (5) 0.3744 (5) 2.3 (4) 
0.3155 (5) 0.4120 (5) 2.1 (4) 
0.1968 (5) 0.4046 (5) 1.5 (4) 
0.1249 (5) 0.3514 (5) 1.5 (4) 
0.0599 (5) 0.4054 (5) 1.8 (4) 
0.0569 (6) 0.5428 (6) 3.4 (5) 
0.0852 (6) 0.6344 (6) 3.9 (5) 

-0.0472 (6) 0.2532 (6) 2.9 (5) 

Space  g roup  P21 was  de te rmined  f rom systemat ic  absences  0k0, 
k = 2n + 1. Loren tz -po la r iza t ion  and l inear decay correc t ions  
were  appl ied to the d i f f rac tometer  data. The  structure was  so lved  
by direct  me thods  us ing  SAP191 (Fan, 1991) and re f inement  
was  by ful l -matr ix least-squares calculat ions wi th  non-H a toms  
anisotropic.  H a toms  were  located f rom the A F  m a p  and in- 
c luded  at geometr ica l ly  ideal ized posi t ions  ( C - - H  and O - - H  

0.95 ,~,) wi th  fixed isotropic tempera ture  factors.  A l lowance  
was  m a d e  for  anoma lous  dispers ion (Ibers & Hami l ton ,  1964). 
All  calculat ions were  pe r fo rmed  us ing the TEXSAN (Molecular  
Structure  Corporat ion,  1992) crystal lographic  package  instal led 
on a Si l icongraphics  Personal  Iris 1)/35 computer .  Fig. 1 show-  
ing the two  molecu les  in the asymmet r i c  uni t  was  d rawn us- 
ing ORTEP (Johnson,  1976). A search through the Cambr idge  
Structural Database (Allen, Kennard  & Taylor, 1983) y ie lded 
only  one  hit o f  a c losely related compound ,  ca rd iope tamine  
(Gonz/dez,  de la Fuente ,  Reina,  Jones & Raithby,  1983). 

The authors wish to thank the Natural Sciences and En- 
gineering Research Council  of  Canada for financial sup- 
port. 

Lists of structure factors, anisotropic thermal parameters, H-atom coor- 
dinates and complete geometry have been deposited with the British Li- 
brary Document Supply Centre as Supplementary Publication No. SUP 
71192 (31 pp.). Copies may be obtained through The Technical Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH1 
2HU, England. [CIF reference: BR1032] 
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Structures of the 1:1 and 2:1 adducts of (+)-(S)-[2.2]paracyclophane-4-carboxylic acid and (-)- 
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Abstract 

An error in technical editing is corrected. The chemical formu- 
lae of the title compounds in the paper by Jones, D6ring, Laue 
& Hopf [Acta Cryst. (1993), C49, 1192-1195] were reported 
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incorrectly. The correct formulae are CIoH16NO+.CI7HI50~ and 
CloHI6NO ÷.CI7HISO~.CI7H1602. 

All relevant information is given in the Abstract. 

Acta Crystallographica Section C 
ISSN 0108-2701 © 1993 


