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The reoent publication of several aomwnicationa regarding the preparation and 

properties of a 3-hydroxy-l-pyraaoline (1) and other qrclic and acyclic o-bydroxyalkyl- 

diazenes (2) prompts us to report the preparation of a new group of compounds (V) containing 

a 3-hydroxy-1-pgmsolne structure which, unlike the 3-hydroxy-1-pgmzollne previously 

described, readily lose nitrogen with ring contmation to yield products (VII) incorporating 

a cyclopropanol structure. 

Hydrazine reacted at 0' in ethanol with 4-benzylidene-2,3_dioxopyrrolidines (I) to 

yield adducts to which the S-substituted-6z-hyd~-6-oxo-~aryloctabydropyrrolo~3,4-c] 

pyrazole structure (II) has been assigned. These compounds appear to be the first in which 

a 3-hydroxrpymzolidine structure has been sufficiently stable to penzit characterization. 

Spectroscopic and analytical data were oonsistent only with structure II wng the reasonable 

possibilities for these bdrazine adducts; their ultraviolet spectra showed only the absorp- 

tion of an a-l-substituted phenyl group, the infrared spectra indicated the Presence of 

NH and/or OH groups but the absance of a ketonic carbonyl, and the n.m.r. spectra revealed 

the presence of the system of four coupled protons represented by Aa, IEJ, UC and Hd in 
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formula II. (Wum lb gives this portion of a spectrum taken in CDC13.) The tmnsformtions 

Shown in Chart I alSo supported Structure II for the hydmzfne adduds. Melting points end 

yields quoted in Chart I, and n.m.r. spectra shown in Figure 1 are for the compound IIe and 

products derived from it (IIIa, etc.), in which R = tert-butyl end X = H, but a number of 

other wmpomds of each type were made end characterized bg similar spectral date es well as 

correct elemental analyses. 

GxidetiOn of the adducts II with 46 pemcetic acid in carbon tetmchloride produced 

the 5-substituted-6a-hydroxyA-oxo-3-phenyl-3,3a 4 5 6 Q-hex&ydropyrrolo[3,4-cj?ymzoles ,,,, 

(V) (R= rWtW1, &&-butyl, a-C6Hll, or &pheqlet@l, X = Ii). These products vere 

W'sta11ine compounds which could be purified by mpid recrystallization from ethanol wntain- 

ing a trace of acetic acid. The presence of the c&-azo linkage in these compounds uas shoun 

by infrared absorption et 6.45 !J (3) and ultraviolet absorption at 342 w (E = 274 for Va). 

The conclusion that the substances were 3-hydmxy-1-Wmzoline derivatives was supported B 

their ready conversion upon treatment vith hydrogen chloride to the pymzole derivatives VI. 

The 3-hyd~-3,5,5-trimethy1pymzo~ne described by Freemn and Rothjen (1) VCLS IW- 

mrkably stable under alkaline conditions, and the open chain m-butyl-o-hvdroxvalkyl- 

diazenes of Hiinig and Biittner (2a) merely dissociated in alkaline media to a small extent 

reversibly to a-butyldiazene and a carbonyl compound. However, the wmpounds of type V, 

when treated with weak bases such as ammonia in ether at room temperature or below, or even 

when dissolved in the eprotic dipolar solvent dimett&zulfaxide, underwent rapid dewmposi- 

tion with evolution of nitrogen and the formation of 3-substituted-6-phenyl-l-hydroxy-2-cxo- 

3-azabicyclg[3.1.0&exanes (VII). Heating inneutml solvents (benzene, m&on tetmchloride) 

or in the dry state (as in melting-point tubes) induced the same reaction. Th8 CyClOprO~Ol 

derivatives VII showed the ultraviolet absorption of an awl-substituted phenyl group, 

hydmxyl absorption in the infrared et 9. 3.10 !A, and the n.m.r. patterns expected of the 

system of four coupled protons Ha, Iib, Hc end Iid of structure VII (Figure Ia). The high- 

precision mass spectrum of compound VIIa showed the parent ion at n/e 245.14u (calculated 

for VIIa, C15R19N02, 245.U16). When tmated with potassium hydroxide the oompounds of tppe 

VII undewnt the ring opening characteristic of ~clopm~ol~, which normally leads to 

ketones (4). In these instances the ketones produced were 4-benzyl-2,3-dioxopyrrolidines, 

which are fully enolized, as shown in structure Iv. The same enols of type IV were obtained 

by direct reduction of the 4-benzylidene derivatives (I) (5). 
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FigUIYJh- 60 MHz Spectrum of VIIa 

+~ 

Coupling Constants (Hz) 
J,,b = 10.6 Jb,c = 2.5 
J a,c = 8.2 Jc,d = 8.4 

Hd % Hc 
6.76 7 7.03 7 

Figure lb - 100 MHZ Spectm of IIa* 

The auUuws are indebted to Dr. Richard F. Sprecher for the 100 MBz spectrum obtained at 
tlm NMR Faclliti for Biomedical Studies supported by National Institutes of Health Grant 
PR00292. Chemical shifts and coupling constants MF~ computed as described by 
S. Castellano and A. A. Bothner-By, J. Cham. Pb~s., & 3863 (19&l. 
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