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219. The Crystal and Molecular Structures of Two Acid-Catalysed 
Rearrangement Products of Taxochinon 

by Hans Peter Webera), Trevor J. Petchera), Marcel Henschb) 
and Conrad Hans Eugsterb) 

a) Sandoz Ltd., Hilarmacculical Division, Chcinical ttc:search, B i d ,  Switscrlantl 
b) Institute of Organic Chcinistry, Univwsity ul Ziirich, l<iiiiiistrase 76, 8001 Zurich, Switzerland 

(26. VI. 75) 

Zusamm~raJuusw#. Die Slrukturcn VUII zwci slnrckatal!.sicr.ic:n ~J~nlng~:~-ungs~~rotlrililc~i von 
Taxochinon (1) wurclcn kristallographisch Ixxtiiiiinl: J ) i o  c:inu Vorbinrlung stclltc sich 51s (:in 
20 (10 + 9) alreo-Abictan (2) heraus, die andcre als cin :icliimlcs Phcnnlcnon (3). I X o  Abictan- 
vcrbindung, CaoH&s, kristallisiert in der Kauriigruppc l”212121 mit  4 Molckcln in dcr Zellc untl 
wurcle init 879 aignifikanten Iieflcxioncn bis R i 0,032 vcrfcinorl. W e  l’~iendcnonvc:rl~inclung, 
CzoHsaC)s. kristallisiert in rler Kaumgnippe lJ21/c iiiit 12 Molokcln in dt:r Zcllc untl wurdc I i i i t  3823 
signifikantcn Reflektioncn bis K = 0,058 verfcincrt. 

S~mnzary.  Thc structures of two acid catalyscd rcrtrrxngcmcnt products ol 1.zxoc:hiiloiir: (1) 
have bccn dctcrminecl by X-ray analysis. One o f  thc protlucts tiirncd out to bc a 20 (10+ 0) 
ubeo-abictane (2), the other an optically inactivc plicnal(:no~ic (3). Crystals of tho iorrncr c:orripountl, 
CgofTmOa, belong to space group P212121 with lour inolcculcs pc:r cell and thc strricturc was 
rcfined with 879 significant reflexions to R = 0.032. CrysLals of the lattcr compound, C ~ o l l z z O z ,  
belong to spacc group P&/c with 12 Irioleculcs pcr cell nncl the structurc was rcfincd with 1823 
significant rcflcxions to K = 0.058. 

As described in the yrcccding paper :1] tlw trcatiricri t of taxnchinon (1) with 
sulfuric acid at 0’ leads to three rcnrrangelncnt products of which 2 arid 3 (4 and 5 
in 111) were submitted to X-ray analysis to cstablish thcir 1-espcctive structures. Thc 
rearrangement of 1 to 2 was expected from spectral investigations; the formation ol 
the optically inactive compound 3, however, exhibits an ur~prccedenlcd ring lusion [l]. 
The absolute configuration of 2 could not bc cstablislled by X-ray meazurements 
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hccause of the ab.wnce of anomalously scattering atoms I:2] but it can be inferred 
from the known absolute configuration of 1 1.31 and thc stereochemistry of the 
1,Zshift of the methyl p x ~ p .  

1 

2 

1. Crystal Structure of 2. - Crystal Data, (<)I<, 10R)-ZO (10 -P 9) abeo-12 
hydroxy-5,7,12-abietatriene-ll, 14-dione, C~oH2&3, M :> 33 4,425, crystallised from 
methanol, fonris ycllow needles with rectangular cross sections. The space group is 
P212121, a = 7.620(3), b :...: 19.80(1), c i . ;  1.1.,089(5) A, V -- 1762 A3, Z = 4 (d(: - 
1.19 g/crn"). Iriteiisities wcrc measured on a CAD-4 diflractometer with MoKa radia- 
tion (Graphite monochromator; (1): 2 8 s c m ,  scan width Am = 0.8 4. 0.6 tge, G O 0 0  
counts per reflexion with 120 sec mdx time); 1799 reftexions were in the range 
1.5 < 0 < 25", of which 879 reflexions showed a significant intensity with I 2 
31/P -1- B. Data reduction yielded the following statistics: = 3.6 k!, < 1JI;I > = 
0.804, < [ 1 9  I. 1 I > = 0.867, < I E A  I > - 0.988. Nn absorption correction was ap- 
plied. 

The structure was solved by the multi-solut ion method [4] and refined to K = 0.032 
by least-squares procedures (LS) for 313 parametersl). H-positions werc located from 
a difference may and refined isotropically. A final diffcrcnce map showed a rcsiduttl. 
electron density of less than 0.1 e/&. Final positional pwameters are given in '1*:1.l.de 1. 
A list of observed and cnlcukated structurc factors and vihratinnd parameters can be 
ohtaincd from the authors. 

Results. - The numbering scl~cnie and structural parameters are shown in Fig. 1, 
a stereoscopic view of tlic molecule in Fig. 2. The m a n  of thc 10 sps-sp3 bond 
distances is 1.538 A with variancc S* = 256.10-G K". The IS-computed c.s.d. of a 
C-C bond is about 0.009 A and may be slightly undcrestimatcd (see legend to Fig. 1). 

The O(l1A) hydroxyl group is approximately in thc ring plane, but although the 
distance 0 (11A). . .O (12A) of 2.62 A is short enough for an intramolecular hydrogen 

1) In addition to the positional parameters of all atoms, anisotropic &j for C and 0 atoms. 
isotropic R-values for H-atoms, a scaIc factor and an isotropic cxtinction parameter G [4] 
were introduced. The final value of C = 10.0(3) for an assumed T = 0.02 cm. 



T
ab

le
 1
. 

C
oo

rd
in

at
es

 of
 2

 (
 x

 1
04
 fo

r 
C

 a
nd

 0
, 

x 
lo

3
 fo

r 
H

) w
it

h 
L

S 
co

m
pu

te
d 

st
an

da
rd

 d
ev

ia
ti

on
s 

in
 b

ra
ck

et
s 

X
 

Y
 

2
 

4
3

2
1

 (
6)

 
42

31
 (2

) 
- 6

2
0

(4
) 

45
85

 (
7

) 

28
32

 (
7

) 

14
60

 (
6

) 

13
67

 t5
) 

- 
1

2
9

(5
) 

- 
1

8
7

(5
) 

1
1

8
3

 (4
) 

10
40

 (
5)

 

26
55

 1
5)

 

42
24

 (
5

) 

43
98

 (
51

 

28
43

 (
5

) 

30
90

 (
5

1
 

- 
30

4 
(7

) 

19
67

 (
7)

 

- 
4

Q
7

t3
) 

24
73

 (
6

) 

33
21

 (7
) 

31
85

 (7
 I 

57
36

 (
3

) 

58
48

 (
3

) 

2
7

2
1

 (6
1 

55
4 

t5
) 

3
7

6
 1

5
) 

4
9

6
9

(3
) 

52
63

 (
2

) 

52
64

 (
2

) 

45
73

 (2
1 

4
3

4
0

 (2
) 

37
66

 (
2

) 

3
3

5
1

 (2
) 

2
7

7
6

 (2
) 

2
4

3
0

 (2
1 

26
82

 1
2)

 

32
46

 (
2)

 

3
4

5
2

(2
) 

4
2

0
1

 (2
1 

54
85

 (2
) 

57
93

 i2
) 

25
78

 (
1)
 

18
40

 (
2

) 

1
9

6
5

 (2
) 

1
1

8
1

 (2
) 

24
28

 (
1)
 

3
5

0
1

(1
) 

29
24

 (2
1 

4
3

2
 (2

) 

-1
01
8 

(5
) 

-1
35

1 
(4

) 

- 
4

0
2

(4
) 

17
4 

(3
) 

6
3

9
 t4

1 

1
3

8
4

 (4
) 

1
5

4
8

 (3
) 

2
3

3
9

I3
) 

2
7

3
8

 (3
1 

23
84

 (3
) 

15
64

 (
3

) 

85
7 

(3
) 

4
1

5
 (

3
) 

- 9
13

t5
) 

49
6 
(5
) 

2
6

6
3

 (2
) 

3
5

4
4

 (
4

) 

46
95

 (4
) 

29
98

 (
4

) 

27
89

 (
2

) 

1
4

6
8

 (3
) 

- 
12
9L
3)
 

- 
40

(3
1 

X
 

Y 
5

4
2

 (5
) 

5
1

4
 (5

) 

3
0

1
(5

) 

2
3

4
 (

6
) 

- 
1

4
(6

) 

- 
6

6
(5

) 

- 1
2

3
(5

) 

2
0

3
 (5

) 

1
0

2
 (5

) 

31
4 

(5
) 

- 
1

2
2

(5
) 

- 
1

3
2

(5
) 

1
1
1
 (5

) 

3
1

1
 (5

1
 

45
9 
(5

) 

26
7 

(6
) 

3
0

5
 (

5
) 

2
4

3
 (

5
) 

4
4

6
 (

5
) 

6
8

1
 (6

) 

1
6

8
 (5

) 

38
8 

(5
) 

25
4 
I6
1 

37
6 

(5
) 

49
7 

(2
) 

52
6 

(2
) 

57
5 

(2
) 

49
5 

(2
) 

5
9

5
 (2

) 

5
1

3
 (2

) 

55
0(
2)
 

62
7 

(2
) 

5
7

9
 (2

) 

56
1 

(2
) 

45
8 

(7.
) 

36
2 

(2
) 

1
7

6
 (2

) 

15
4 

(2
) 

20
4 

(2
) 

23
7 

(2
1 

7
6

(2
I 

10
8 

(2
) 

1
2

3
 (2

) 

2
4

4
(2

) 

3
0

5
 (2

) 

29
0 

(2
1 

2
4

2
 (2

) 

44
8 

(2
) 



2012 llBLVETICA C H I M ~ C A  ACTA - 'Vol. 58, PUSC. 7 (1.975) - Nr. 219 

H 

Fig. 2. St~reoscopic +vojec$iotz oJ 2 (oxygen atoms shadcd), An jsotropic vibratiiin ellipsoids at the 
50% probability lcvcl, hydrogens with unifornl, isotropic R of 1.0 Aa. 
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bond, the C(l1)-O(l1A)-H angle, 139(5)", and the  H. . .O(12A)  distance 2.G(l) A ,  
cxclude this possibility. Instead, tlicrc is a linear intertnolecalar hydrogen bond from 
the hydoxyl O(11 A) to tllc keto oxygcn O(0A) of n molcculc one a-translation re- 
moved, witliO(')A)...O(11A)-.:2,9t,(l) ~ , 1 1 , , . 0 ( 9 h )  .:- 2.7(1) hand*(() ... H.0)  
- 178 (5)". 'l'lie isopropyl group is symmetrical with resycct to tlic ring plane, with 
H(10A) syn-planar to thc C(9) carbonyl group. Tlic packing ol the moleculcs is shown 
in Fig. 3. Apart from the Iiydrogcn 1wr1d mcrtt.ion4 abovc therr: are no c10.w intcr- 
molecular contacts. 

h 

Fig. 3. Packing diagram of 2. Shnrlccl circles tlenotc oxygcn ;ittitiis, hyclrogcn attolns are omittell 
f rain tb u tl i-:iwing 

11. Crystal Structure of 3. - Crystal Data. 2-1 soproyyl-4,4,7-trimcthyl-l. H- 
phenaleno-[l ,9-bcl-lurane-J.-oneJ CzoHeoOz, M = 292,378, crystallised from ctha- 
nol, forms yellow, irregular shapcd platcs. Tllc spacc group is P ~ I ~ c ,  a = 19.73(1), 
b = 28.51(2), c 8.971(4) A, p z.1 05.15(5)"; V . 5027 &+, 2 :-: 12, d,: = 1.15 g/crd, 
dx L - 1.1 3 (3) g /~m32) .  Intcrisities wcrc iilc:\surc(I on ii  CAD-4 diffrac:tonir!tc!r with 
MoKa-radiation (Graphite monocliroiiiatr.~r, 0): 211 scan, scancl width do ::.- 0.9" t. 
0.6" tg0, f i 0  counts per rcflexion with 120 scc iriilx timc); 7268 reflexions wcrc 
scanned in the range 1.5" -<, 8 < 22.5", of which IS25 reflexions showed a significant 
intensity with I 3 3a(l). Data redur.1.ion yiclclcd tlic following statistics: B = 3.4 AZ, 

I E I > = 0.722, < I F;2 - 1 I > .- 1.002, -::I:: I l i  12 3 == 1..039. No absorption correc- 
tion was applicd. 

Tlic structurc was solvcd by an antrmintcd syviiln)lk addition proccdurc [5] and 
rcfined to IC = 0.058 by least-squaws proccclures ( I S )  for 776 parameters. C- arid 
O-atoms were rcfined with anisotropic tcmperaturc lactors, H-positions werc calcu- 
late@), and included in the final stages of refincmciit witti fixcd isotropic 13 = 3.0 k2, 
_- -- 
2) Thc cxyerimcntal determination of tlic clcnsit y by the Ilotatioii mcthnrl was cxtrcmcly 

difficult bccausc the hydrophobic crystals dissolvctl i mmctliatcly in most organic solvenis. 
The density could finally be mcamred in glyccrin/\v:~tcr with the addition of R wetting agent. 
-CHa groiips wcrc put in staggcrcd confortitatinn, ;;: (211. groups with C . - H  1)isecting tlw 
C-C--I: :mglc. For thr. C(Z2)-mcthyl gt'oiip thc: cli Fftrrc:ncu :l;oiiri(,:r map indicatctl that OTI(: 

Iiytltngcn is roughly sym-planar to C(11). 

3) 
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Table 2. CnnrdiHates of 3 ( x  104 for C and 0. x 105 for H) with 1,s computed standard devi a t' ions 
in brackets 

X Y z 

c (101) 
C(102) 

C (103) 

C (104) 

O(105) 

C (106) 

C (107 

C (108) 

c(io9) 

c (110) 
c (111) 
c (112) 
C(113) 

C (114) 

C (115) 

C (116) 

C (117) 

c (118) 
c (119) 
c (12a) 
0 (121) 

c (122) 
H (101) 

ti (102) 

H (110) 

n (111) 

H (116A) 

H (1168) 

H (116C) 

H (117A) 

H(117B) 

2070 (4) 39 (3) 

1911 15) 375 (3) 

2174 (4) 831 (3) 

2114 ( 5 )  1271 ( 3 )  

2544 (3) 1609 (2) 

2792 (4 )  1403 (3) 

3206 ( 5 )  1584 ( 3 )  

3398 (4) 1267 (4)  

3164 (4) 768 ( 3 )  

3353 ( 4 )  444(3) 

3112(5) - 14(3) 

2712(4) - 174(3) 
2507 (4) 148 ( 3 )  

2747 (4) 615 (3) 

2574 (4) 924 (3)  

1409 (5) 1480 (4) 

2420 (5) 1214 (4) 

3473 ( 6 )  2095 (3)  

3973 (6) 2148 ( 4 )  

2912 (7) 2457 ( 4 )  

3797 ( 3 )  1406 (2 )  

2489(5) - 687 (3)  

186(3) - 30(2) 

159(3) 29(2) 

366(3) 55(2) 

325(3) 25(2) 

138 (3) 177 (2) 

103(3) 124(2) 

123(3) 157 (2 )  

238(3) 150(2) 

294 ( 3 )  113 (2 )  

777 (10) 

- 296(10) 
- 116(10) 
-1084 (10) 

- 145(6) 
1163 (9) 

2292 (10) 

3525 (9) 

3539(10) 

4650 (9) 

4506 (10) 

3282 (11) 

2086 (9) 

2290 (9) 

1141(9) 

-1254 (12) 

-2549 (10) 

2287 (12) 

1094 (16) 

2099(16) 

4617 (7) 

3196 (12) 

62 ( 8 )  

- 125(8) 
558 (8) 

538 (8) 

- 197(8) 
- 176(81 
- 23(8) 

- 320(7) 
- 237(7) 

X Y Z 

H (117C) 

H (118) 

~ ( 1 1 9 ~ )  

H(119B) 

H (119C) 

H(1ZOA) 

11(120C) 

H (120B) 

H(122A) 

If (1228) 

H (122C) 

c (201) 
C(202) 

C(203) 

C (204) 

0 (2051 

C (206) 

C (207) 

c (208) 

C (209) 

c (210) 

c (211) 

c (212) 

C (213) 

C (214 1 

u (215) 

C (216) 

C (217) 

C (218) 

C (219) 

c (220) 

218(3) 92(2) 

374 (3)  216 ( 2 )  

416 (3) 247 ( 2 )  

439(3) 191 (2)  

373 (3) 205 (2) 

307 ( 3 )  279 (2) 

259 (3) 240 (2) 

256 (3) 240 (2) 

267(3) - 85(2) 

195(3) - 70(2) 

266(31 - 84(2) 

1180 (5) 379 ( 3 )  

1145 ( 5 )  792 (4) 

681 ( 5 )  1132 (4) 

481 (6 )  1619 (4) 

- 44(3) 1770(2) 

- 140(5) 1420(3) 

- 581(4) 1405(3) 

- 562I5) 967(4) 

- 111(4) 566(3) 

- 108(5) 150(3) 

3 4 8 ( 5 )  - 211(3) 
793(5) - 148(3) 
774 (4)  271 (3)  

314 (4 )  621 (31 

290 (4) 1039 ( 3 )  

133 (7) 1622 (5) 

1045 (6 )  1981 (4) 

-1069(6) 1800 (4) 

-1611 (6) 1876 (4) 

- 764(8) 2175(5) 

- 319(8) 
328 (7) 

106 (7) 

137 (7) 

8 (7) 

215 (7) 

109 ( 8 )  

300 (8) 

414 (8) 

312 ( 8 )  

228 (7) 

4647 (11) 

3899 (11) 

4318 (10) 

3758 (12) 

4785 (7) 

5755 (10) 

6835 (10) 

7715 (10) 

7380 (lo) 

8118 (10) 

7'767 (11) 

6682 (10) 

5855  (9) 

6234 (10) 

5466 (9) 

2174 (13) 

3348 (15) 

7139 (14) 

5991 (16) 

7953 (21) 
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X Y X Y 2 " I  
9 3 5 ( 2 )  

- 5 4 2 ( 3 )  

1 1 ( 2 )  

8 4  ( 2 )  

11 (2 )  

- 5 3 ( 2 )  

1 9 6  (2 )  

1 4 7  ( 2 )  

1 4 1  ( 2 )  

2 3 1  (21 

2 0 1  ( 2 )  

1 8 6  (21 

1 6 8  ( 2 )  

2 1 3  12) 

1 9 6  ( 2 )  

1 5 5  ( 2 )  

2 4 3  ( 2 )  

2 0 2  ( 2 )  

2 3 0  ( 2 )  

- 8 2 ( 2 )  

- 6 5 ( 2 )  

- 4 3 ( 2 )  

1 9 0  ( 4 )  

650  ( 4 )  

980 (31 

1 5 1 1  ( 4 )  

1 5 9 8  (2) 

1 1 9 4  ( 3 )  

1 1 1 4  ( 3 )  

6 4 0  (4 )  

247  ( 3 )  

8 7 7 6  ( 7 )  

6 3 6 2  ( 1 2 )  

4 3 9  (81 

3 0 2  (8)  

8 9 7  ( 8 )  

8 3 7  (8 )  

183 17) 

1 4 1  ( 7 )  

2 1 4  (8 )  

357 ( 8 )  

5 0 9  ( 7 )  

336  ( 8 )  

793  (7)  

6 2 1  (8 )  

4 9 5  (81 

572  ( 7 )  

827 ( 7 )  

8 9 8  (8 )  

738  ( 8 )  

7 0 5  ( 8 )  

5 2 5  (8) 

654  (81 

6 9 7 0  ( 1 1 )  

6545  ( 1 0 )  

7364 (10) 

7296 ( 1 2 )  

8578  ( 7 )  

9355 (10) 

1 0 6 3 4  ( 1 0 )  

1 1 1 7 8 ( 1 1 )  

1 0 4 1 5  ( 1 0 )  

10887  (10) 

C ( 3 1 1 )  

C ( 3 1 2 )  

C ( 3 1 3 )  

C ( 3 1 4 )  

C ( 3 1 5 )  

C ( 3 1 6 )  

C ( 3 1 7 )  

C ( 3 1 8 )  

C ( 3 1 9 )  

C ( 3 2 0 )  

0 ( 3 2 1 )  

C ( 3 2 2 )  

H(301)  

H ( 3 0 2 )  

I1 ( 3 1 0 )  

A ( 3 1 1 )  

H(316A) 

H(316B) 

H (316C) 

B (3  1 7A) 

I1 (317B) 

H(317C) 

H ( 3 1 8 )  

H(319A) 

H(319B) 

H(319C) 

H(320A) 

H ( 3 2 0 8 )  

H (320C) 

H (322A) 

H (322B) 

H (322'2) 

5924  (5) 

5515  ( 5 )  

5494  ( 4 )  

5900 ( 4 )  

5901  ( 5 )  

5ooc (7) 

5 9 3 6  ( 7 )  

7 1 0 5  ( 6 )  

7 7 0 9  (8 )  

6709  ( 8 )  

7079  ( 3 )  

5105  (5) 

4 7 8  ( 3 )  

4 8 1  (3) 

6 6 2  ( 3 )  

592  ( 3 )  

508 ( 3 )  

4 5 8  ( 3 )  

483  ( 3 )  

601 (3) 

640  ( 3 )  

562  (3)  

733  ( 3 )  

8 0 0  ( 3 )  

8 0 3  ( 3 )  

756  (31 

700  (3)  

647  ( 3 )  

6 3 1  ( 3 )  

5 1 8  ( 3 )  

458  ( 3 )  

522  (3)  

- 5 4 3 ( 4 )  

- 4 3 3 ( 4 )  

3 2  ( 3 )  

368  ( 3 )  

8 2 4  ( 3 )  

1 7 8 3  ( 4 )  

1 6 5 8  ( 4 )  

1 4 9 9  (4 )  

1 6 3 9 ( 6 )  

1 8 8 6  ( 6 )  

544 ( 2 )  

- 8 0 8 ( 4 )  

- 5 ( 2 )  

7 6  (2 )  

- 3 0 ( 2 )  

- 8 8 ( 2 )  

214  ( 2 )  

1 7 0  ( 2 )  

1 7 1  ( 2 )  

2 0 1  (2) 

1 4 9  ( 2 )  

1 5 7  ( 2 )  

1 3 3  (2 )  

1 8 8  ( 2 )  

134  ( 2 )  

1 7 7  ( 2 )  

214 (2 )  

205  ( 2 )  

177  ( 2 )  

- 1 1 4 ( 2 )  

- 7 3 ( 2 )  

- 8 4 ( 2 )  

10074  ( 1 1 )  

8804  (11) 

8 2 4 7  ( 1 0 )  

9 0 8 9  ( 9 )  

8 6 1 2  (10) 

7 5 9 2  (251 

5876  ( 1 3 )  

11446 ( 1 3 )  

LO724 ( 1 7 )  

1 1 9 4 1 ( 1 7 )  

12378 ( 7 )  

7968  ( 1 2 )  

631 (8) 

557  (7) 

1184  (8) 

1 0 4 5  ( 7 )  

7 5 9 ( 8 )  

685 ( 7 )  

865  (7) 

587 (8) 

579 ( 8 )  

492  ( 7 )  

1 2 4 9  (7 )  

1137  ( 8 )  

1 0 5 9  (7) 

967 ( 7 )  

1257  ( 8 )  

1 0 9 9  (8 )  

1 2 5 9  ( 7 )  

8 5 1  ( 7 )  

792  (8 )  

6 6 7  ( 7 )  
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Fig. 4. lSond lengths, bond aiag1c.s and some lorsioB angles of 3, avevaged over the lhmc independent 
moiccdes. Stantlard rlcviations ior averagcd parameters involving c and o atoms are NU 0.008 A 

lor boat1 lengths, M 0 . 7 O  for bond anglcs, and w 1.0" for torsion anglcs. 

Fig. 5. S&~OSGO+~C $rojeclion oJ3 (nxygcrr atoms shaded). Molccnlc 11 is shown, hut I and Ill arc: 
vcry similar. Anisotropic viliration ellipsoids at the S O X  p~olii i~ii l ity level, 11 yclrogcns with uniform, 

isotropic U = 1 h2. 
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In addition to the scale factor an isotropic extinction coefIidcnt C; 141 was introduced 
(final value G = 0.8 (1 3). T = 0.02 cm) resulting in a total of 776 parsmeters4). Thc 
final diflerence Fourier may showed no rcsidual electrorl density 11.ighcr than 0.2 c/A3. 
Final positional paramctcrs are given i n  Tab. 2. 

Results. The numbering scheme ntid striirtural parameters averaged ovcr the 
three indepenclcnt molecules, arc shown iii  Fig. 4, aiid a stcrcoscopic vicw showing 
the molecular conformation is givcn in Fig. 5. 'I'hc presence: of threc inrlcpcndent 
molecules in the asymtnctric unit allows an iiitcrnal check 01 tlic accuracy nf the 
structure dcterrnination. For' this purposc the variances calculat.ed Ior cadi set of 
three equivalent hond lcngtlis havc hcen averagcd ovcr the N =  23 sets of bonds5). 

A value of < S2> -= 181.10-8 A 2  was detrnriiurrl, rorrcsponding to a mean c.s.rl. o f  
0.013 A for an individual hond, ap~~roximntcly cqud to thc mean LS-computed e.s.d. 
of 0.015 A. For standard deviations of  niolccdnr paraineters sec lcgend to Fig. 4. 

n 

Fig. 6. Packing diagvam of 3. Atoms arc rcprcwnti:cl by tlic crivclope OI the anisotropic vibration 
ellipsoid at thc: .511yo prohbility level. Shaclcd atonis tlc~iotc oxygen atoms, hydrogon iLtoII1s arc 

omitted f r o ~ i i  t l i c  rlrnwinfi. 

4) 

5) 

A list of structure factors (obscrvcrl and i:alixil;iti!tl) ntitl vibrational par;iirii:tc:rs can be 
ohtnincci by the authors. 
Ik)ntls C(l8) .C(19) and C(l.8) =C(20) h a w  I~ecn omitl.crl Iron1 1:licec calculatioris I)c.causc tlicy 
q+mr to be scverely affected by anisotrcipic vilmlion (scc Fig. 4). 
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Tlie conformations of  the three molccules are very similar. In all thrcc molecules 
the methine hydrogen H(18) is apyroximatcly syn-planar to C(8) = O(21) and the 
methyl group C (22) has onc hydrogen atom syn-planar to C (1 1.). The pattern of bond 
lengths in the pseudo-aromatic ring systems and of hotid angle deformations induced 
by thc fused furanc ring are also similar in all thrcc molecules. Thc tetracyclic phenale- 
none system is planar; the meon displacement c)l atoms from the LS-plane through 
the four rings including C(18), O(21) and C(22) is 0.025, 0.023, and 0.014 A, respcc- 
tively, for the three molecules. Thcre is, however, no consistent pattern in the small 
but significant atomic displaccment from planarity among the three molecules. There 
are no short intermolecular contacts (scc packing diagram, Fig. 6). 
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2-Aza-1.3-dienea. 2. Synthesis and Structure of a Stable Azomethine-ylid. Summary. 
Thcrmal treatment of 2-(2’-cyano-2’-mcthoxycarbonyl)rnethylicle-arnino - 1 - rnorpholino - cyclo- 
hcxcnc rcsults in the formation of a stablc isomere. Its azornethine-ylid structure is dr- 
rnonstratcd from thc spectroscopic data (TJV., TR., 111- and 13C-NMIZ.). 1,3-dipolar cyclorrddition 
reactions of this ylid lcads to spiropyrrolines. 

Nous avons recernment dCcrit [l] une nouvelle synthbe d’aza-Zdi6nes 2, bask 
sur la substitution du groupement sulfonyloxy de dCrivCs isonitrosomaloniqucs 
sulfonylCs 1 par dcs hamines. Les azadiCnes 2 sont dcs syntliones inthressantcs qui 
ouvrent des voies d’acc&s originales h dif fkrents systhmes hitkrocycliques [Z] [3]. 

11an.s ce rnknoire, nous dicrirons l’jsotn6risation de l’un de ces azadibnes en un 
ylure d’azomCthine acycliquc! non substituk sur l’azote, qui reprdscnte S notre con- 
naissance le premier exeniple isole et stable d’un tel groupcment. Sa structure sera 
discutde sur la base des rCsultats spectroscopiqucs ct nous donnerons un apequ dc 
sa rCactivitC. 




