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200. Triasteranetrione from Triasteranedione 1) 
by Christopher B. ChapleoB), Ian A. McDonald8) and Andre S. Dretding 

Organisch-Chernisches Institut der Univcrsitat Zurich, Rilmistrasse 76, 11001 Ziirich 

(23. VII. 75) 

Zrc.supnmmfassung. Reaktion yon Triasterandion (1) mjt N- HromsucciniInid era& 44% 
9-Eroni-triasterandion (5), neben wenig 9, c)-l)ibr~)m-tri,lstcra~~i~n (6). Substitution dcs Hrom- 
atoms in 5 durch cine Acetoxypppe crgab 74% 3-Acctoxy-triaster~Tiilion (10). UmesQrung rnif 
Natriumathylat und Oxydation tles rohcn Hydroxy-dikctons 9 filhric zu 34iasterantrion (2). 
Vcrsuchc, l'riasteranon (11) mit N-Bromauccinimid in 3,S-niI)rorn-triasteranon (7) unlzuwanddn, 
waren ohne Erfolg. 

Recently we reported syntheses oi triasteram-diont: (1) Ll-1 and -trione (2) [Zj 
from thc intermediates bicy d o  ('3.3,11 rion anc-3,7-dion I: (3) and bic yclo (3.3.1Jaonanc- 
3,7,9-trione-9-(ethylene)-acetal (4), respectively, with the trjone 2 less readily avail- 
able (7% from 4) than the dione I (40% from 3). The possibility of converting the 
dione 1 into the trione 2 was entertained; the results of this investigation are the 
subject of this report. 
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The systematic namc for the triasterane skeleton is t c t r ~ c y c l 0 [ 3 . 3 . 1 . 0 ~ ~ ~ . ~ ~ ~ ~ ~ ~ t ~ n a n c ;  i,ts 
numbering is transferred to the trivial nmt:. 
Post-doctoral lellow, IJnivcrsity of Zltrich 1972-1975. 
Post-doctoral fellow. University of Ztirich 1972-1973. 
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In alkyl-substituted cyclopropanes, it is known [3] that a vicinal carbonium ion 
(and presumably also a free radical) may be stabilised by interaction with the vicinal 
cyclopropane bonds. Studies by other workers have indicated that photosensitised 
bromination [4] and chlorination [5] of these systems usually lead to a mixture of 
rearranged and non-rearranged halides. Under carefully controlled conditions, how- 
ever, halogenations have been observed [4] [5] to give mostly unrearranged products. 
The favourable geometry in triasteranedione (l), in which a p-orbital at C(9) would 
be orthogonal to two cyclopropane rings, prompted us to investigate the possibility 
of introducing a bromine atom at C(9). 

Treatment of 1 with 1 mol-equiv. of recrystallised N-bromosuccinimide yielded 
44% of 9-bromo-triasteranedione (5), m.p. 199". When this reaction was carried out 
with technical grade N-bromosuccinimide the bromo-diketone 5 was accompanied by 
a minor amount (5%) of 9,9-dibromo-triasteranedione (6), m.p. 232". The structure 

5 6 

of 6 is evident from the spectral data, namely the M+-peaks at mle 308/306/304 
(nearly 1:2 :1) 'n the MS. (CgHsBrzOz), the single 1R.-band at 1700 cm-1 and the AzX 
signal system ( 6  = 2.70 and 3.45 with J = 8) in the NMR.-spectrum. Attempts to 
improve upon the yield of the potentially useful dibromo-diketone 6 were unsuc- 
cessful. 

The monobromo-dikctone 5 has been previously described by Vedejs eta,?. [6] who 
observed the rearrangement product 3,5-dibromo-triasteranone (7) during the bro- 
mination of barbaralone ; they found that a Komblum-type oxidation converted 7 
to 5, but efforts to convert the latter to triasteranetrione (2) were unsuccessful. 

Barbaralone 7 

In our earlier work [2] we noted that an over-reduced triasterane derivative, 
presumably a hydroxy-triasteranone (8), could readily be oxidised to triasterane- 
trione (2). Thus we anticipated that the oxidation of 9-hydroxy-triasteranedione (9), 
potentially available from the bromo-dione 5, would be a feasible synthetic approach. 
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X=O or H,OH 
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Nucleophilic displacement of the bromine atom in 5 by an acetoxy group occurred 
with sodium acetate in acetic anhydride to give 74% of the 9-acetoxy-triasterane- 
dione (lo), m.p. 167". The 1R.-spectrum shows two types of carbonyl absorptions, 
a t  1750 and 1700 cm-1, the former supporting the presence of an acetoxy group, 

9 10 

which is confirmed by a singlet at 6 = 2.14 in the IH-NMR.-spectrum of 10. As in the 
corresponding bromide 5 H-C(9) appears as a triplet with a coupling of 3 Hz but a t  
a lower field (6 = 5.71 in 10 as compared with 6 = 5.08 in 5). 

Because of the reported [6] instability of triasteranols, the acetate 10 was sub- 
jected to a mild solvolysis with a catalytic amount of sodium in ethanol and the crude 
hydroxy dione 9 was immediately oxidised with Jones' reagent [7] to give triasterane- 
trione (2) in 64% yield from 10. The overall yield from triasteranedione (1) was 25%; 
triasteranetrione (2), therefore, can be prepared from bicyclo[3.3.l]nonane-3,7-dione 
(3) in 10% yield, only a moderate improvement on the alternate synthetic route [2]. 

11 

Preliminary attempts to prepare a 3,5-dibromo-triasteranone (7) by N-bromo- 
succinimide bromination of triasteranone (1 1) 4) were unsuccessful; the spectra of the 
crude products suggested the absence of 7 and the possible presence of unsaturated 
compounds. 

This work was supported by the Schweizerischer Nationalfonds zur Forderung der wissenschaft- 
lichen Forschung and by Sandoz AG Basel. We thank Dr. B. Szechner for interesting discussions 
on this problem and Mr. H .  Hilpert for technical assistance. 

4) We thank Prof. H.  Musso, University of Karlsruhe, for a sample of triastcranone (11) 
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Experimental Part 
The ablrcviations used in thc following tcxt: have boen described previously [8]. 
Bvominaliort of tviusterumcdione (1). A solution of 0.17 g (1.14 mmol) triasteranedione (1) in 

30 ml carbon tetracldoridc was refluxed with 0.207 g (1.16 inmol) of freshly recrystallisctl N- 
hromosuccinimidc over a 150 watt light bulb fur 1 h, altcr which time anothcr 0.207 g (1.16 mnol) 
01 thc N-brornosucciniiidc wits added and rcflux continued for anothor 1 h. Tho reaction mixture 
was diluted with chloroform, washed with 10% hyclrochloric acid, with very dilute sodium hydro- 
gcmulphite soIution and with water, dried and evaporated to lcave a brown oil. Purification by 
preparstivc TLC. on silica gel with cthyl acctate/hcxanc 1 :1 gavc: 0.03 g (17%) of rccovcred 
starting material (1) and 0.095 g (44%) of 9-bromo-trioslsvanedime (5) as cdourlcss crystals, 1n.p. 
190-195", after recrystallisation from benzcne/pctrolaum cther as colourlcss nccdlcs, r1i.p. 197- 
199'. - 'Lit. [6] IR. and NMR.-spcctra identical as f.ar as reporled. ... MS. (70 ev) : 228/226 (20/20, 
M + ) ;  147 (100, M+ - :Hr); 1.19 (5); 103 (10); 02 (6); 91 (70): 90 (6). - The NMR.-spcctrum 
(1.00 MFlz, CT)Cla) can be interpreted as follows: d = 5.0H/t (.I =: 3), 1 11 (H--C(9)): 2.99-2.G8/m, 

When the bramination was repeated with tcchnical grade N-bromosuccinirnidc the purifica- 
tion by preparative 'I'LC. (ecc above) gave 0.061 (27%) of 5 and 0.014 (5%)  of O,%dibromo- 
triastwanedione (6) ,  m.p. 228-232" (dec.). - The latter ha l :  T I < .  (KUr): 3 0 7 5 ~ ;  1700s; 1 3 6 8 ~ ;  
3340m; 1225m; 1 0 7 0 ~ ;  1030s; 935s; 910m; 875m; 830m; 722m. - MS. (70 ev): 308/306/304 
(2/5/3, M+), 280/278/276 (1/2/1, M+ - CO), 227/225 (85/85, M +  - Rr), 199/197 (3/3, MI. - Br - 
M +  - 2 x Br - CO), 117 (7), 92 (ll), 91 (30). 90 (64). - 1iI-NMlL (1.00 MHz, CL)CIs) : S 7 3.45/1 

Variation of reaction time and thc amount o f  eithcr tcchnical gradc or rccrystalliscd N-bromo- 
succinimide did not result in an improvcd yicld of the clibromo-dionc 6. 

Q-Aceloxy-tviaste~Le~~one (10). A solution of 0.130 g (0.56 mmol) 9-broino-triasterancdionc 
(5) in 20 ml freshly distilled acetic anhydride was trcated with 0.45 g (5.49 nimol) of freshly rlricd 
sodium acctate and thc mixture was heatCd with stirring unclcr reflux for 24 11. Most of thc acetic 
anhydride was thim removed undcr rednced pressure and the residue was diluted with aqueous 
sodium carbonate solution and extractcd with chloroform. The combincd extracts were dricd 
acd ovaporatecl to leave 0.170 g of a brown 0'1 which wits purified by crystallisation from clhro- 
form/petrolcum c:her to givc 0.088 g (74%) of ~ - a c e l o x y - t r ~ a s ~ e r n 8 d ~ ~ f f l ~  (10) as colourless necdles, 
m.p. 165.167'. - TR. (CHCla): 3020m; 1750s; 1700s; 1372m; 1350~; 1 3 3 0 ~ ;  1320~; 1 2 0 5 ~ ;  
123~1200~;1145~~;1020m;98Zm;915m. -~~~ . (7~cv) :206(32 ,  IMt);164(32,Mt - CHe-C-0); 

211 (H--C(I), H-C(5)); 2.52/d (J = 8), 4H (H-C(Z), 11 -C(4), H- C(6), H-C(8)). 

CO), 161 (lo), 159 (9). 147 (ZU), 146 (45, M' - 2 x BI), 135 (5). 133 (6), 119 (16), 118 (100, 

(.[ = R), 2H (H-C(l), €€4(5)); 2.70/d (J 8), 4 H  (lI-C(Z), H--C(4), H-C(6), H--C(S)). - 

163 (16); 347 (29); 146 (70, M+ - CHz- C = O  - T.lp,O) ; 136 (52, M+ - CHz=C=O - CC)) : 135 

91 (IOO).-iH-NMR. (lOOMHZ, CDC13):8 =5 .71/ t ( j  = 3). 1.H (1.1 -C(S)); 2 . 8 - 2 . 5 / ~ ,  211 (H-C(l), 
(18); 122 (5):  120 (5); 110 ( 2 8 ) ;  118 (75); 108 (IS); 107 (GZ); 103 (18); 95 (41); 94 (14); 92 (17); 

I L C ( 5 ) ) ;  2.38/d (.J = 8, with the 2.34 portion of the signal sliowing fine spfitting), 4H ( H A @ ) ,  
II-C(4), H--C(G), lL-C(8)); 2.34/s, 311 (OAc). 

Tviaskranelrionlr (2). T o  a stirred solution of 0.036 g (0.17 mmol) 9-act:toxy-triastcrancdioIic 
(10) in 3 nil abs. ethanol was added it small amount of sodium riictal (-0.002 g). After 1 h at HT. 
20 ml water was added and thc solution was saturatod with sodiiim chloriclc and cxtractecl with 
c11lorofortn six tirncs. The cornbjnod extracts were dried ant1 cvap~iratetl to leave 0.033 g of 
inipurc O-hydroxy-~7~asteranerlione (9) as an off-whitc solitl. An alternative proccdurc for the CX- 

traction of the hydroxy-dionc 9 was to cvaporate the aqucous solution to dryness and thcn to 
exttact the product with acctone. Evaporation of the awtone gitve thc same amount of off-white 
solid as above. The hydroxy-dionc 9 was dissolvud in 3 nil acc:tono and Jones' reagcnt was added 
with stirring and cooling until the orang(: colour porsistetl. Attor 1 h at RT. 20 nil watcr was 
added and thc solut.ioii was skturat~t~d with sodium chlorich:. Extraction with chloroform followcd 
by drying of  the extracts and cvaporation gavc 0.03 R 01 it crystallinc resiclue which was rccrystal- 
lised from cthyl acctatc to lcavc 0.018 g (64%) of lviuslerunslrione (2), imp. 302-305" (Lit. r2J 
1n.p. 303-306"). -. Thn NMR.- and MS.-sp:ctra of this sample were idcntical to  thosc alrcarly 
rcported [2] for the trione 2. 

Hruminalion of lriaslrranons (11). - Two bromination rcaclions of 0.07 g and 0.035 g of tri- 
astcrenonc (11) with 4 and 2 mol cquivalcnts OI frcshly rccrystalliecd N-bromosuccinirnidc, 
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rcspectivcly, under the conditions reportcd for the bromination of thc dione 1 yjcldcd cruclc 
products, which were impure, as seen from thc thin layer chromatograms. Of t.he thrcc possibly 
expcctcd 3,5-dibrorno-triasteranones (‘I), two isomers are known 161. The 11.1-NM K.-spectra of 
our two products (lid not contain some of thc: signals describcd for thcse isomers. Furthermorc, 
the lK.-spectra of the two crude products showcd major C- 0 bands at 1710-1720 cin .1, whereas 
the known triastcranc systems with a C=O group haw: IR.-lmids in the rangc of 1GGO 1700 cm-’ 
(for example, both isomcrs of 7 have 1685 cm-l). From thcst: data we concludc that neither of 
the two known isomers 01 7 is prcsent in our products. The prcscncc of the third poasihle isomor 
of 7 in apprcciablc: quantities is made unlikcly by the iH.-spcctra. The 1R.- and thc 1H-NMK- 
spectra of both o f  our crude products also showcd reasonably strong bands at 1625--.163S c11i-I 
and signals at d .- 6.7-6.0 ppm, suggcsting the prcsoncc of compound(s) with double bonds. 
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201. Synthhe de spiro-pyrazolines par cycloaddition du diazomhthane 
sur des sucres insaturh ramifiks. 

Influence de I’isombrie gbomktrique sur l’orientation de la reaction f )  
Communication prtliminaire2) 

par Jean M. J. Tronchet, Bernard Gentile c t  Jeannine Tronchet 
Institut dc Chimic Pharmaceutiquc dc I’Univcrsitd, 30, quai Erncst Amcrnict, 

1211-Gen8vc 4 (Suissc) 

Summary. The orientation of the cycloaddition o f  diaromethanc on unsaturated Lranchcd- 
chain sugars has been studied. For 3-C-cyanometli~litenc-3-clcoxy-l,2-O-isopropylidenc-a-1~- 
gZ~cero-te~roluranosc thc oricntation was ‘nortnal’ and did not dcpcnd on the configuration at 
thc doublc h n d .  The same situation prcvailcd with ticrivatives 01 3-dcoxy-1.2 : 5,6-di-O-iso- 
propy~idene-~-C-metylidene-a-~-~~~o-hcxofuranosu. For the 3-C-acylmcthylidene- and the 3-C- 
cyannmethylidene-3-deoxy-1.2: 5,6-di -O-isoprt)p~litlcne-~-i.) -ribo-hcxofuranoses, the truns- 
(H-C(3’)--C(2))-isomer gave the ‘normal’ cycloadduct whereas the cis-isomcr gavc predominantly 
tho ‘abnormal’ spiro-pyrazoline. This observation rcprcscnts the first instancc whcrc the rogio- 
selectivity of a cycloaddition reaction is Jfcctcd hy the georiieirical isomcrism of the dipolaro- 

1) DBriv6s C-glycosyliqucs. Partie XXVII. Pour la 26knie communication voir [l]. ‘Une partic 
cles r4sultals rapport& ont 6th pdsentts au nVIIth International Symposium on Carbo- 
hydrati: Chemistry*, Bratislava 1974, resume des communications p. 66. 
Unc publication plus ddtaill& paraftra ult&ieurernent. 8 )  


