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A b s t r a c t  

The  structure * o f  rac-l-methyl-3-nitro{(1R,6S,8S)-6- 
phenyl-5,8-(tetratnethylene)tricycl0 [3.2.1.02,7]oct-3 - 
eno}[4,3-b]pyrrole (1) has been determined. The com- 
pound, which is composed of a nitropyrrole annulated to a 
tricyclic octene, was prepared by an intrarnolecular Diels- 
Alder reaction. 

of the pyrrole are in general agreement with other pyr- 
role units in 4,5,6,7-tetrahydroindoles (Beddoes, Dalton, 
Joule, Mills, Street & Watt, 1986; Law, Lai, Sammes, Ka- 
tritzky & Mak, 1984). The nitro group is coplanar with the 
pyrrole ring, the relevant torsion angle being 179.8(2) °. 
The structure most closely related to that of the tricyclic 
octene unit was found in the C ring of staphisine (Pel- 
letier, DeCamp, Finer-Moore & Mic6vi6, 1980); the bond 
lengths and angles are in good agreement with those of 
this ring. • 

C2 

Fig. 1. PLUTO drawing of the molecule illustrating the puckering and 
the adopted numbering scheme. 

C o m m e n t  • . . . .  

Thermal ring closure of 2-(l'cyclohexenyl)- 1-methyl-4- 
nitro-3-(4-phenyl-l,3-butadienyl)pyrrole in refluxing ni- 
trobenzene yields two products: 3-nitro-5-(2-phenyleth- 
enyl)'6,7,8,9-tetrahydro-l:methylbenz[g]indole was ob- 

'tained by ~ e'lectr0cyclization of the triene system and 
the main product, the tricyclooctene derivative (1), by 
an intramolecular Dieis-Alder reaction of the ortho- 
xylylene intermediate (Leusink, ten Have, van den Berg 
& van Leusen, 1992). The present structure determi- 
nation excludes the alternate structure, the isomeric 2- 

36 phenyltricyclo[2.2.2.0 • ]oct-7-ene which could not be 
ruled out  by other spectroscopic means such as 1H or 13C 
NMR. 

(1) 

Compound (1) is composed of a 3-nitropyrrole unit. 
A search of the January 1992 version of the Cambridge 
Structural Database (Allen, Kennard & •Taylor, 1983) re- 
vealed no 3-nitropyrroles. The bond lengths and angles 
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c 

Fig. 2. Molecular packing viewed down [010]. 

E x p e r i m e n t a l  

Crystal data 
C21H22N202 
Mr = 334.42 

Dx = 1.353 Mg m -3 
Mo/Cff radiation 
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Tricl inic 
Pi 
a = 7.799 (1) ,~ 
b = 9.872 (1) A 
c = 11.770 (1) ,~ 
a = 109.638 (4) ° 
/3 = 100.339 (6) ° 
7 = 97.756 (6) ° 
V = 820.77 (15) ,~3 
Z = 2  

Data collection 
E n r a f - N o n i u s  C A D - 4 F  

single-crystal  diffrac- 
tomete r  

w/20 scans 
4098 m e a s u r e d  reflections 
3569 independen t  reflections 
3265 obse rved  reflections 

[ l>2.5t r ( / ) ]  

Refinement 

Ref inement  on Fo 
Final R -- 0.048 
wR = 0.058 
S --- 0.751 
3265 reflections 
315 parameters  

A = 0.71073 ,~ 
Cell  parameters  f rom 22 

reflections 
0 = 15 .54-18 .97  ° 
# = 0.82 m m  -~ 
T--- 1 3 0 K  
Paral le lepiped 
0.50 x 0.40 × 0.38 m m  
Yellow 

Rim = 0.018 
0max = 27.00 ° 
h = 0---~ 9 
k -- - 1 2  ~ 12 
l = - 1 5  ~ 14 
3 s tandard reflections 

f requency:  180 min  
intensi ty variation: 0.9% 

All H-a tom parameters  re- 
fined 

Calcula ted  weights  
w = 1/[cr2(F)l 

(A/Cr)m~x = 0 .3840 

Apmax = 0.443 e ,~-3 
Apmin = - 0 . 3 9 2  e ,~-3 

Data collect ion:  C A D - 4  vers ion 5.0 (Enra f -Nonius ,  1988). Cell 
ref inement:  C A D - 4  vers ion 5.0, SET4 (de Boer  & Duisenberg ,  
1984). Data reduct ion:  EUCLID (Spek,  1982). Program(s)  used  
to solve structure: SHELXS (Sheldrick,  1990). Program(s)  used 
to refine structure: Xtal CRYLSQ (Ol thof -Hazekamp,  1990). 
Molecu la r  graphics:  PLUTO (Meetsma,  1992). Sof tware  used 
to prepare  material  for publicat ion:  PLATON (Spek,  1990). 

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters  (~,2) 

Ueq = ( l /3)~i~jVija~ a~ai.aj. 
x y z Ueq 

O1 0.3808 (2) 0.26541 (19)  0.73573 (15)  0.0237 (5) 
02 0.4879 (2) 0.35510 (19)  0.61094 (16)  0.0241 (5) 
NI -0.0981 (2) 0.15941 (19)  0.48367 (16)  0.0123 (5) 
N2 0.3615 (2) 0.2939 (2) 0.64030 (17) 0.0165 (5) 
C1 -0.1276 (2) 0.2232 (2) 0.27936 (18) 0.0110 (5) 
C2 -0.3266 (3) 0.1554 (2) 0.23197 (19) 0.0134 (6) 
C3 -0.4151 (3) 0.1863 (2) 0.1192 (2) 0.0154 (6) 
C4 -0.3859 (3) 0.3514 (2) 0.1480 (2) 0.0188 (6) 
C5 -0.1871 (3) 0.4198 (2) 0.1867 (2) 0.0157 (6) 
C6 -0.0866 (3) 0.3896 (2) 0.29776 (19)  0.0128 (5) 
C7 0.1114 (3) 0.4243 (2) 0.30673 (19)  0.0147 (6) 
C8 0.2286 (3) 0.3512 (2) 0.37667 (19) 0.0145 (6) 
C9 0.1400 (3) 0.2782 (2) 0.44716 (19) 0.0132 (5) 
C10 -0.0382 (3) 0.2170 (2) 0.40122 (18)  0.0116 (5) 
CI1 0.0408 (3) 0.1827 (2) 0.58036 (19)  0.0141 (6) 
C12 0.1898 (3) 0.2550 (2) 0.55985 (19)  0.0137 (5) 
C13 0.1588 (3) 0.2827 (2) 0.23474 (19) 0.0139 (6) 
C14 -0.0069 (3) 0.1609 (2) 0.18688 (18)  0.0116 (5) 
C15 0.0266 (3) 0.0083 (2) 0.17048 (18)  0.0124 (5) 
Cl6 -0.1101 (3) -0.1160 (2) 0.10616 (19) 0.0152 (6) 
C17 -0.0812 (3) -0.2570 (2) 0.0858 (2) 0.0189 (6) 
C18 0.0888 (3) -0.2769 (2) 0.1278 (2) 0.0201 (7) 
C19 0.2269 (3) -0.1548 (3) 0.1904 (2) 0.0202 (7) 
C20 0.1961 (3) -0.0138 (2) 0.2125 (2) 0.0163 (6) 
C21 -0.2797 (3) 0.0923 (2) 0.4781 (2) 0.0169 (6) 

Table 2. Selected geometric parameters (,4,, o) 
OLIN2 1.235 (3) C5--C6 1.539 (3) 
O2--N2 1.248 (3) C6--C7 1.512 (3) 
N1--C10 1.395 (3) C7--C8 1.530 (3) 
N1--Cll 1.355 (3) C7--C13 1.505 (3) 
NI--C21 1.461 (3) C8--C9 1.469 (3) 
N2--C12 1.414 (3) C8--C13 1.536 (3) 

CIIC6--C7 104.03 (17)  C7--C8--C9 115.3 (2) 
C5--C6IC7 108.93 (18)  C7--C8--C13 58.79 (14) 
C6--C7--C8 116.84 (18)  C9--C8--C13 115.76 (18) 
C6IC7--C13 106.64 (18)  C8--C9--C10 117.65 (19) 
C8--C7--C13 60.80 (14) C8--C9--C12 136.3 (2) 

C 1--C6--C7--C 13 27.3 (2) C6--C7--C8--C 13 94.9 (2) 
C1--C6--C7--C8 -37.9 (2) C9--C8--C13--C14 7.3 (3) 
C5--C6--C7--C8 --158.16 (18) C9--C8--C13--C7 105.2 (2) 
C5--C6--C7IC13 -93.0 (2) C7--C8--C13--C14 -97.8 (2) 
C6--C7--C13--C8 - 111.88 (19) C7--C8--C9--C12 - 145.8 (3) 
C8--C7--C13--C14 109.42 (19) C13--C8--C9--C10 -34.1 (3) 
C13--C7--C8--C9 - 106.0 (2) C7--C8--C9--C10 31.8 (3) 
C6--C7--C8--C9 - I1.1 (3) C13--C8--C9--C12 148.3 (3) 
C6--C7--C13--C14 -2.5 (2) 

The  crystal was  p laced  into the n i t rogen cold  s t ream of  the 
low- tempera ture  unit  (van Bolhuis ,  1971) on the d i f f rac tome-  
ter. The  radiat ion was graphi te  m o n o c h r o m a t e d .  Data were  col- 
lected with scan wid th  of  (1.05 + 0.34 tan0) °. The  unit-cell  pa- 
rameters  and or ientat ion matr ix  were  de te rmined  f rom a least- 
squares  t rea tment  of  the SET4 sett ing angles  (de Boer  & Duisen-  
berg, 1984). The  unit  cell was  checked  for the presence  of  h igher  
lattice s y m m e t r y  (Le Page,  1982; Spek,  1988). Examina t ion  of  
the final a tomic  coordinates  o f  the structure did not  yield extra 
metr ic  s y m m e t r y  e lements  (Le Page,  1987,1988). 

The  intensi ty data were  corrected for Lorentz  and polariza- 
t ion effects and scale variation, but  an absorpt ion correct ion was 
j u d g e d  not  to be necessary  in v iew of  the small  observed  varia- 
t ion in intensi ty o f  a 360 o ~b scan of  a close-to-axial  reflection 
(202). The  variance tr 2 (/) was  calculated on the basis o f  count ing  
statistics plus the term (P1) 2, where  P (-- 0.021) is the instabil- 
ity constant  as der ived  f rom the excess  var iance in the reference  
reflections (McCandl i sh ,  Stout  & Andrews ,  1975). Equivalent  
reflections were  averaged and stated observed  if sat isfying the 
cri terion I > 2.5cr(/). 

The  structure was so lved  by direct me thods  (Sheldrick,  1990). 
H-a tom posi t ions were  obta ined f rom subsequent  d i f ference 
Fourier  syntheses .  The  posi t ional  and anisotropic  thermal  dis- 
p lacement  parameters  for the non-H a toms  and the isotropic 
thermal  d i sp lacement  parameters  for the H a toms  were  ref ined 
us ing ful l -matr ix least-squares t echn iques  (Ol thof -Hazekamp,  
1990) min imiz ing  the func t ion  Q = ~ h [ w ( 2 F o  2 - -  k2Fc2)2]. Scat- 
ter ing factors were  taken f rom C r o m e r  & M a n n  (1968) and 
anomalous -d i spe r s ion  factors f rom Cromer  & L ibe rman  (1970).  

All calculat ions were  c a r d e d  out on the C D C - C y b e r  962 -  
31 c o m p u t e r  at the Univers i ty  o f  Gron ingen  us ing the pro- 
g ram packages  Xtal (Hall & Stewart ,  1990) and PLATON (SpeE, 
1990) and a locally modi f ied  vers ion of  PLUTO (Meetsma,  
1992; Motherwel l  & Clegg,  1978). 

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 
55756 (26 pp.). Copies may be obtained through The Technical Editor, 
International Union of Crystallography, 5 Abbey Square, Chester CH 1 
2HU, England. [CIF reference: AB 1037] 
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t • Structure du (2S~6 R)-2-Amino-2-(1,2.3,4- 
di-O-isopropylid6ne-c~-D-galactopyranos-6- 
yl)ac6tate de M6thyle 
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C E D E X  2, France 

(Re~u le 23 septembre 1992, accept~ le 26 octobre 1992) 

Abstract 
The relative stereochemistry of the major synthetic prod- 
uct/3-glycosyl-/~-hydroxy-a-amino ester has been estab- 
lished as 2S,6'R. The  two  molecules of the asymmetric 
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unit adopt a similar conformation whereby an intramolec- 
ular hydrogen bond N - - H . - . O - - H  fixes the amino es- 
ter in a planar conformation. All intermolecular hydrogen 
bonds linking A to A, B to B, A to B and B to A form infinite 
chains along the a axis. 

Commentaire 

Nous avons d6crit r~cemment la premi&e synth~se 
de C-glycosyl-/%hydroxy-a-amino esters (El Hadrami, 
Lavergne, Viallefont, Riche & Chiaroni, 1992). L'action 
de l'~nolate chiral d6riv6 de la glycine, pr6par~ par 
action du tertiobutylate de potassium sur la base de 
Schiff (1), sur la fonction ald6hyde du 1,2:3,4-di-O- 
isopropylid6ne-a-D-galacto-hexac~aldo-l,5 pyranose (2) 
est diast6r~os~lective. Elle conduit ~ deux diast~r6oiso- 
m&es clans la proportion 2:1. Le compos6majoritaire (3a) 
a pu 6tre isol6; il conduit apr~s hydrolyse par l'acide cit- 
rique au fl-glycosyl-/3-hydroxy-a-amino ester (4a) dont 
la structure cristalline a ~t6 d6termin6e darts le but de 
pr6ciser la st6r+ochimie de la chaine. 

CliO O~>~,,.,,H N= HP(R,R,R) O.~,~Q + [~N.CH2CO2Me a H O ~  
50-55"/." CO2Me 

(2) (1) NH= 

aboo/. ,. HO'~cOiMe (3a)16s*~) 

(40) 
a: tBuOK/THF, 195 K. b: acide citrique 15%, liT, 4 jours 

La structure est repr6sent6e sur la Fig. 1 avec la config- 
uration absolue d6duite de celle du galactose de d+part. La 
configuration absolue des atomes de carbone C2 et C3 est 
respectivement Set  R. Les deux mol6cules ind6pendantes 
de l'unit6 asym6trique sont dans d e s  conformations pra- 
tiquement identiques. Une comparaison syst6matique des 
longueurs de liaison, des angles de valence et des angles 
de torsion donne respectivement un 6cart type de 0,012 ,~, 
0,7 et 2,3 °. Une liaison hydrog6ne intramol6culaire N7- -  
n . . . 0 8  [N7A...O8A 2,715(6), N7B..-O8B 2,706(6) A] 
assure la plan6it6 de l'ensemble N7, C2, C1, 08,  09  et 
C15 [6cart maximum 0,034 (A) et 0,046 ,~ (B)]. 

L'empilement cristallin est repr6sent6 sur la Fig. 2. 
Les mol6cules A entre elles (B entre elles)forment des 
chaines infinies le long de l 'axe a reli~es p, ar~des;liaisons 
hydrog6ne entre l 'amine N7 et l 'hydtoxyle 0 6  [N7--  
H . . . 0 6 :  N7A...O6A (l+x, y, z) 3,076(6), N7B. . .O6B 
( x -  1, y, z) 3,074(5) .4,]. Les mol6cules Ae t  B sont reli6es 
entre elles par des liaisons hydrog6ne O6A--H- • .N7B [1 
- x ,  y+l/2, 2 - z ;  2,767(6) A] et O6B--H. . .NTA [2-x,  
y ,  1[2, 2 - z ;  2,743(5) A]. Ces liaisons hydrog6ne ne for- 
ment pas un dim6re mais une chaine infmie le long de 
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