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Baleabuxines, cycloprotobuxlnes , and buxamines (2) represent three major 
groups among a large family of the Buxus alkaloids (3) so far Isolated which 
are characterized by the structures of (I), (II), and (III), reepectively. We 
now report the elaboration of the fundamental skeletons of two of theee three 
groups of alkaloids from readily available lanosterol. 

3j3-Acetoxy-4,4,14a-trimethyl-~pregnane-l1,2O-dione (IV), the synthezlz 
of which from lanosterol has already been recorded (41, was transformed by 
alkaline hydrolysis and subsequent oxidation with Jones reagent (5) to the 
known 3,11,20-trione. Treatment of this compound with ethylene glycol in dry 
benzene in the presence of p-toluenesulfonic acid afforded the 11-0x0-3,20- 
diethyleneketal (V), m.p. 221-223' (from chloroform-methanol), [al, +33' (c, 

1.17, CHC13),Vmax* (KBr) 1670 (ILketone) crn.-l ( I: (CDC13) 5.95 (8~. s, two 

ethyleneketal protons), m/e 460 (M+). Photolysis (6) of (V) in ethanol eatur- 
ated with potassium carbonate under oxygen-free nitrogen using a 200 W Hanovia 
high pressure mercury lamp did not furnish any desired lla-hydroxy-llS,l9- 
cgclobutane derivative (VI) (7). Reduction of (IV) with lithium aluminum 
hydride in tetrahydrofurane afforded a mixture of the 3P,llB,2Oa- and 3$,llfir208_ 
trio18 (VII). This, without separation, was acetylated with acetic enhyclride- 
pyridine in the usual manner and the resulting acetates were chromatographed on 
alumina to furnish a 38,200ocdiacetate (VIIIa), m.p. 205-207' (from chloroform- 

methanol), Q,, . (KRr) 3500 (OH) and 1720, 1700, and 1240 (acetate) cm.", and 

a 3B,X)&diacetate (VIIIb), m.p. 236-237' (from chloroform-methanol), [a]D +6C" 

4929 



4938 No.56 

(c, 1.21, CHC13),J max. (KBr) 3500 (OH) and 1720, 1705, and 1247 (acetate) cm.'l, 

I (CDC13) 7.94 (3H, 8) and 7.91 (3H, s) (OAc), in a ratio of 1:4 (8). Treatment 

of (VIIIb) with nitrosyl chloride in pyridine afforded the correeponding ll$- 
nitrite (IXa), m.p. 167-169' (from ether), la], +94' (c, 1.24, CRC13), vmax. 

(KBr) 1730, 1720, and 1240 (acetate), and 1635 and 1595 (nitrite) om.'l, which 
was irradiated (9) in dry benzene containing iodine (1.3 mole) under oxygen- 
free nitrogen with a 200 W high pressure mercury lamp (Pyrex filter). The 
resulting iodo-derivative (IXb) (10) was immediately oxidized with Jones reagent 
(5) and the 11-oxo-19-iodo-compound (Xa), without isolation, was treated with 
alumina (Merck, standardized , activity II-III) in dry benzene. Subsequent 
chromatography on alumina furnished an 11-oxo-9B,19-cycle-derivative (XIa) (60$) 
(11) , m=p* (amorphous) ca. llO", Qmax (KBr) 1740 and 1247 (acetate) and 1670 . 

(CO conjugated with a cyclopropane ring) cm.-1 (12), further characterized by 
alkaline hydrolysis as the diol (XIb), m.p. 243-245' (from chloroform-ether), 
o.r.d. (dioxane) C41314.5 +4526' (peak) and C93230 +8162' (peak), (methanol) 

C+lp5 +4477’ (peak) and C91238 +8650° (peak), c.d. (dioxane) telp2 +2846' 

and [8]221 +10186', (methanol) [e]300 +2653’ and ce1225,5 +8060° (13). Reduc- 

tion of (XIa) with an excess of lithium aluminum hydride in dioxane (14), fol- 
lowed by chromatography of the product on alumina, afforded a diol (XIII), 
m.p. 166-168' (from chloroform-hexane), Cal, +37' (c, 0.93, CHC13), I (CDC13) 

9.67 end 9.40 (2H, AB quartet, J 4.5 c./sec., cyclopropyl PrOtOnt3), m/e 360 (M+), 
and a trio1 (XIV) (15). in a ratio of 1:2. Oxidation of (XIII) with Jones 
reagent (5) furnished the ketone (XV), m.p. 190-192' (from ether-methanol), 

3 max. (KBr) 1700 (ketone) cm."; m/e 356 (M+), identical with an authentic 

epecimen (16) kindly provided by Professor Rome. 
Satisfactory elemental analyses were obtained for all compounds reported. 
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*c*g$ _ Ace@ 
(1x0; R’=H, R2=NO) (Xa;R=I) 
(IXb; R’= I, R2= H) (Xb; R=H) 

(XI a; R’= R2=Ac) 
(X1.b; R’=R’=H) 
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