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3 - acetoxy - 7a - fluoro - 1,3,5(10) - estratriene - 6,17-
dione. The orientation and configuration of the sub-
stituents at C-6 and C-7 of X point to the intermediate 
B ' in the formation of X by bident a-attack of PF 
on IX.7a.c 
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SYNTHESIS OF CYCLOPROPENONES BY A MODIFIED 
FAVORSKII REACTION 

Sir: 
The Favorskii reaction of ct-haloketones with base has 

been shown to proceed through an intermediate with 
the symmetry of a cyclopropanone in at least some 
cases.1.2'3 We wish to report4 that under some con­
ditions a cyclopropanone can be intercepted, when the 
starting material is a dibromo ketone, by dehydro-
bromination to the very stable cyclopropenone system. 
This is much more convenient than the types of syn­
theses reported previously6'6-7 for cyclopropenones. 

Treatment of a,a:'-dibromodibenzyl ketone (I) 
(either the pure isomer, m.p. 112-114°,8 or the mixture 
of d,l- and meso-componnds, m.p. 79-85°) with excess 
20% triethylamine in methylene chloride at room 
temperature for 30 min. affords 50-60% yields of di-
phenylcyclopropenone (II),5'6 best isolated by silica 
gel chromatography. The reaction also can be applied 
to the synthesis of cyclopropenones bearing only 
aliphatic substituents. Thus a,a'-dibromodi-w-amyl 
ketone (III) b.p. 101-106° (0.7 mm.), (C11H20OBr2; 
C, 40.26; H, 6.14; Br, 48.72. Found: C, 40.46; H, 
6.41; Br, 48.42; n.m.r. shows that this is a mixture 
of the meso and d,l compounds, with triplets at 5.45 
and at 5.60 r in addition to the other expected peaks), 
was treated with a 40:1 mixture of chloroform and 
triethylamine at reflux for 48 hr. A 12% yield of 
dibutylcyclopropenone (IV) was obtained, b.p. 95-97° 
(0.3 mm.) (C11H18O: C, 79.46; H, 10.91. Found: 
C, 79.72; H, 11.27). In the infrared the compound 
has the expected absorption at 1850 and 1660 cm. - 1 ; 
in the n.m.r. the methylenes attached to the cyclo-
propene ring are found as a triplet at 7.6 r, with the 
remaining protons as a multiplet at 8.6 T (methylenes) 
and a triplet at 9.15 r (methyls). 

The reaction can be extended to prepare other 
dialkylcyclopropenones. Interestingly, it also can 
be applied to dibromocyclooctanone. When 2,8-
dibromocyclooctanone9 (V) was heated under N2 at 
90° in a closed system with a 50% excess of 5% tri­
ethylamine in chloroform a 50% yield of cyclohepteno-
cyclopropenone (VI) was obtained, m.p. 52-53° 
(C8H30O: C, 78.65; H, 8.25. Found: C1 78.85; H, 
8.15). The material sublimes at 45° (1.5 mm.). 
In the infrared the compound shows the expected strong 
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bands at 1840 and 1640 cm. -1, and the n.m.r. spectrum 
confirms the structure. A four-proton triplet at 7.45 r 
is assigned to the methylene groups attached to the 
ring, while a six-proton multiplet at 8.22 T is found for 
the remaining protons. With refluxing aqueous KOH 
solution this compound affords cycloheptene-1-car-
boxylic acid, identical with an authentic sample.9 It 
is hoped that VI may serve as a source of gas-phase 
cycloheptyne; in common with other cyclopro­
penones6'6'7 VI loses carbon monoxide on pyrolysis, 
although in the case of VI rather high temperatures 
(250°) are required. Among other products, a 16% 
yield of tris-cvcloheptenobenzene can be isolated from 
this pyrolysis", m.p. 184-185° (C21H30: C, 89.47; H, 
10.48; mol. wt., 282. Found: C, 89.29: H, 10.71: 
mol. wt., 279, CCl4 vapor pressure). In the ultra­
violet the benzene has Amax 274 imt (e = 262) while 
the n.m.r. spectrum shows the expected multiplets 
centered at 7.30 and 8.45 r in a ratio of 2:3. 

So far we have failed to prepare either unsubstituted 
cyclopropenone or cyclohexenocyclopropenone by ap­
plication of our reaction conditions to appropriate 
haloketones. However, in both of these cases the 
difficulty might well lie with instability of the desired 
products rather than any failing of the synthetic 
method. Accordingly, our procedure promises to be 
of general use in the preparation of cyclopropenones. 

Br- O Br 

R C H - C - CHR 

1 , R = C6H6 
I I I , R = W-C4H9 

II , R = C6H6 
IV, R = »-C4H9 
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THE CHEMISTRY OF BLUENSOMYCIN. II. 
STRUCTURE OF BLUENSOMYCIN 

THE 

Sir: 
A previous communication1 gave the structure of 

bluensidine, one of the two products obtained by 
methanolysis of the antibiotic bluensomycin. The 
identity of the second fragment is now described, and a 
structure for bluensomycin is proposed. 

This second fragment (I) (colorless prisms from 
methanol-ether, m.p. 108-111°, [a]25D - 1 4 7 ° (c,l, 
water), CuH26O8N,2 one C-CH3, one N-CH3 (piiY 
7.87) and one 0-CH3 group) appeared to be the methyl 
glycoside of an aminodisaccharide. Acetylation (pyri-
dine-acetic anhydride) gave colorless prismatic needles 
(II), m.p. 195.5-197°, [a]25D -124° (c, 1, CHCl3). 
Analysis of this neutral product indicated C12H16O4-

/ C H 3 
(OCOCHs)4 (N< ) (OCH3). A close similarity 

XCOCH3 
was found to exist between the properties of II and 
those reported for methyl pentaacetyldihydrostrepto-
biosaminide, obtained by several laboratories from 
the methanolysis of dihydrostreptomycm.3-6 Since 
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only the impure amorphous free methyl dihydrostrepto-
biosaminide has been described, no further comparison 
of data could be made. 

An authentic sample of methyl dihydrostrepto-
biosaminide was now obtained crystalline from the 
methanolysis of dihydrostreptomycin trihydrochloride, 
and shown to be indistinguishable from I [m.p. and 
mixed m.p. 108-111°, H25D - 1 4 7 ° (c, 1, water)]. 
Acetylation gave a-methyl pentaacetyldihydrostrepto-
biosaminide,5 identical with II [m.p. and mixed m.p., 
197-198.5°, [a]25D -120° (c, 1, chloroform)]. 

Degradation of I with concentrated hydrochloric acid 
gave an aminosugar which afforded (acetic anhydride-
pyridine) a crystalline pentaacetate, m.p. 161-162°, 
[a]26D —101° (c, 1, chloroform), identical with an 
authentic sample of pentaacetyl N-methyl-cu-L-glucos-
amine.6a 

Final confirmation of the structure of I was obtained 
by the mercaptolysis of bluensomycin dihydrochloride 
in ethyl mercaptan. Separation of bluensidine car­
bonate from the ethyl thioglycoside was achieved by 
carbon chromatography, and the amorphous product 
gave a crystalline pentaacetate, m.p. 115.5-116.5°, 
[a]25D -170° , (c, 1, chloroform). Authentic ethyl 
pentacetylthiodihydrostreptobiosaminide7 was obtained 
by the corresponding mercaptolysis of methyl dihydro-
streptobiosaminide and acetylation, and the two 
samples proved to be identical in all respects. 

Data presented in this and the previous communica­
tion point to a structure for bluensomycin in which blu­
ensidine is linked glycosidically to dihydrostreptobios-
amine by condensation of one of the four hydroxyl 
groups present in bluensidine with the hemi-acetal 
hydroxyl group present in dihydrostreptobiosamine. 
Comparative periodate oxidation of bluensomycin and 
dihydrostreptomycin hydrochlorides, which are identi­
cal in the disaccharide portion of their respective mole­
cules, showed that both antibiotics consumed the same 
amount of periodate with identical rates and with pro­
duction of the same amount of acid. This indicates 
that one glycol grouping is present in the bluensidine 
part of bluensomycin as it is in the streptidine part of 
dihydrostreptomycin. When dihydrostreptomycin and 
bluensomycin hydrochlorides were hydrolyzed with N 
aqueous hydrochloric acid at room temperature, the 
specific rotations of the solutions decreased from 
initial values of —93 and —92° to constant values of 
— 73 and —71°, respectively, obtained after 52 hr. 
Under the conditions of hydrolysis, these antibiotics 
are cleaved to dihydrostreptobiosamine and to strepti­
dine (optically inactive) and bluensidine ([a]25D + 
0.5 to 1.5°), respectively. This indicates that the 
glycosidic bond between bluensidine and dihydrostrep­
tobiosamine in bluensomycin has the same configura­
tion8 as that between streptidine and dihydrostrepto­
biosamine in dihydrostreptomycin, limiting the possible 
structures for bluensomycin to IHa and IHb. It is of 
considerable interest that bluensomycin is the first 
member of the streptomycin family in which it has been 
found that the streptidine moiety has been replaced by 
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I l i a , R = - N H C - N H 2 
R ' = OCONH2 

IHb, R = OCONH2 
R ' = - N H C - N H 2 Il 

NH 

OH 

a different, though biogenetically-related, guanidine-
containing base. 
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ABNORMAL DIRECTION OF RING-OPENING OF A 
2,3-ANHYDROFURANOSIDE1* 

Sir: 
The 2,3-anhydrofuranose sugars are some of the most 

useful intermediates for the preparation of unusual 
nucleosides and sugars. As examples the synthesis of 
2'-deoxyadenosine,2 of 9-(j3-D-arabinofuranosyl)-
adenine,3 and of puromycin4 all utilized a 2,3-anhydro-
furanoside derivative as a key intermediate. In all 
cases studied to date, the opening of such a sugar 
or nucleoside epoxide by a nucleophile has occurred very 
predominantly at C.35 so that this has been accepted 
as the essentially invariable result of 2,3-anhydrofurano-
side-opening: a rationalization of this reaction course 
has been presented.6 This manuscript reports the 
first exception to this rule of very predominant C.3 
opening of a 2,3-anhydrofuranoside. 

The reaction of sodium benzyl mercaptide with 
methyl 2,3-anhydro-/3-D-lyxofuranoside (III)7 gave an 
essentially quantitative yield of a sirup that was treated 
with £-nitrobenzoyl chloride in pyridine. Fractional 
crystallization of the acylated mixture afforded two 
crystalline esters,8 m.p. 91-92°, H26D -114° (2% 
in chloroform) and m.p. 139-140°, [a]25D +11° (2% 
in chloroform). The assignment of structures I 
and IV, respectively, to these two compounds was 
based on the comparison of their n.m.r. spectra with 
those of the corresponding diols (II and V) obtained 
by saponification, and of the corresponding diacetates. 
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