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ABSTRACT 

Treatment of methyl 4,~O-benzylidene-2,3-dideoxy-3-nitro-n-I,-eryfhm- 

hex-2enopyranoside with phenylacetonitrilc afforded adducts having the D-manno 

(2 and 3) and D-gl~eo configurations (4 and S), the isoxazole 6, the cyano alkene 7, 

and the nitro alcohols 9 and 10. Similar reaction of the p anomer 11 gave adducts 

having the D-&CO configuration (12 and 13) and the nitro alcohol 14. A 
mechanism for formation of 6 and tentative assignments of configuration at the 
phenylacetonitrile substituent of the adducts are described. 

INTRODUCTION 

As part of current studies on the stereochemistry of nucleophilic addition- 
reactions to Michael acceptors, we reacted methyl 4,&O-henzylidcne-2,3-dideoxy- 

3-nitro-or-D-erythro-hex-2-enopyranoside ‘Z 1 and its p anomer3 11 with active ( ) 
methylene compounds; the former afforded mainly the thermodynamically less- 

stable mannopyranosides, whereas the latter gave the (more-stable) gluco- 

pyranosides. Similar stereochemical results were reported by Baer and Hanha in 
the reactions of 3-nitro sugars with organocopper reagents. In this paper we repot-t 
the reactions of 1 and 11 with phenylacetonitrile; the isolation and structural deter- 

mination of adducts (I&5,12, and 13), and the isoxazole 6. 

RESULTS AND DISCUSSION 

Treatment of methyl 4,6-0-benzylidene-2,3-dideoxy-3-nitro-rY- 
hex-2-enopyranoside (1) with phenylacetonitrile in tetrahydrofuran in the presence 
of M sodium hydroxide for 3 h at -23” afforded as the major products the man- 

*Stereochemistry of Nucleophilic Addition Reactions, Part XII. For Part Xl, see ref. 1 
‘Deceased. 
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nopyranoside?, 2 and 3. which differ in the chirality of the phenylacctonitrilc group. 

together with small amounts of the glucopyranoside 4, isoxuole 6. cyano alkenc 7. 

and nitro alcohols (9 and IO). When the reaction time was oxtcndcd to 30 h. the 

isoxazole 6 and nitro alcohols (9 and 10) became the major pl-oducrs. togcrhcr wirh 

small amounts of the glucopyranosides (4 and 5). but the rnannn}7yr~1”~“idcs (2 and 

3) \ve*-e barriy detectable. 

Heterogeneous reaction of I with phenylacctonitrilc in hcnxna~).% sodium 

hydroridc in the prcscncc of tributyihcxaciccylph~~sphonium bromide as phasc- 

transfer catalyst gave the iwxarole 6, glucnpyranosides (4 and 5). and nitru al- 

cohols (9 and IO). from which the isovazole 6 and glucupyrannsidu 4 and 5 wert’ 

isolated. 

‘I‘he cyan” alkcnc5 7 and nItlo alcohols” (9 and 10) WCLC identical will] lhe te- 

sptxtiw authentic wmple‘: by i.r. and n.m.r. spectroscopy. Structural assignments 

of the other products were based on elemental analyses and qprctral data (i.r. and 

n.m.r.; see Tables 1 and II). Assignments of the D-tnonno configuration for 2 and 

3 and the D-ghco configur;rtion for 4 and 5 were deduced by the coupling constants 

(Table II). The configurations at the phcnylacctonitrilc moiety CC‘-81 wcrc dctct-- 

mined ax described later-. 

When the glucopyranoside 4 was treated with phenylaceton~trile in tetrahy- 

drofuran in the prcscncc of hf sodium hydroxide for 30 min at --,_13”. a mixture of 
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TABLE I 

CHEMICAL SHIFTS (6) OP THE PRODU~~‘S AT IO0 MHz IN CHLOROFORM-~ (Me,Si AS INTERNAL STANDARD) 

Compound H-l H-2 H-3 H-4 H-5 H-62 H-6e PhCH OMe H-8” 

2 4.75 2.99 5.22 5.04 -4.0 4.09 4.36 s 77 3.27 3.91 
3 4.51 3.25 5.17 4.40 -3.M.3+ 5.62 3.28 4.07 
4 4.27 3.03 5.06 l 3.h 4.3 l 5.33 3.24 4.04 
5 4.36 2.m 5.25 +3.&4.4+ 5.53 3.39 3.98 
6 5.56 4.77 4.18 3.94 4.44 5.74 3.63 

12 4.48 2.*x 4.x5 4.16 3.42 3.11” 4.34 5.53 3.48 4.20 
13 4.37 2.93 4.92 4.07 3.42 3.81 4.36 5.48 3.63 4.34 

“Methine proton of the suhstituent at C-2. 

TABLE II 

2 -0 5.2 10.4 10.4 9.6 4.1 9.6 3.0 
3 -1 56 11 It 9.n 
4 3.n 11.0 9.6 8.9 
5 3.8 11.4 9.5 6.1 
6 8.X 94 1.x 9.1 
12 8.3 11.4 9.x 9.x 10.4 4.9 10.4 2.7 
13 8.3 11.7 9.8 9.8 10.2 4.Y 10.2 2.3 

4 and 5 in the ratio of 1:2.5, based on the n.m.r. spectrum, was obtained. Similar 

treatment of 5 also afforded the same results, revealing that compounds 4 and 5 un- 
derwent epimcrization to give the equilibrium mixture (4:5 = 1:2.5). Even when 
the reaction time was extended to 30 h, the isoxazole 6 was not detectable (n.m.r. 
spectroscopy), and the glucopyranosides 4 and 5 (ratio 1:2.5) were recovered as 
the majo products. 

Similar treatment of the mannopyranosides 2 or 3 for 30 min yielded a mix- 
ture of 2 and 3 in the ratio of 3.5~1 or 2: 1, respectively. However. after 30 h, the 
reaction became complicated, and the isoxazole 6, mannopyranosides (2 and 3). 
glucopyranosides (4 and S), and a mixture of the nitro alcohols (9 and 10) were iso- 
lated after column chromatography. Under the same conditions, the isoxazole 6 
was recovered in high yield. These results showed that the mannopyranosides were 
intermediates leading to 6, but the glucopyranosides were not. 

A plausible explanation’ for the formation of 6 is shown in Scheme 1. One 
oxygen atom of the nitronate 16 attacks at C-8 to expel the cyano group, yielding 

the isoxazoline N-oxide 17. Abstraction of the acidic hydrogen atom (H-g) leads to 
the p-oxyimino-carhonyl derivative 18, which provides the isoxazole 6 through de- 
hydration. Hydrogen cyanide thus formed undergoes addition to 1, yielding ad- 
ducts known to eliminate nitrous acid to provide the cyano alkene 7 under basic 



conditions”. Inspection of Dreiding mode-Is indicated thal nuclcophihc attack ot the 

oxygen atom at C-8 (phenylacetonitrile group) should be stereochemically favored 

for the mannopyranosides. hut not f’or the glucopyranosides. Similar resulls were 

observed in the reaction 01 I with S-ylides”. 

In order to confirm such a stereochemical requirement for the formation of 

the isoxazolc dcrivativc, a similx reaction of the fi anomcr 1 I wai csamincd. As 

cxpcctcd”~ the nucleophilr approaches exclusively from the rquatorinl \ide ol 11 

to give the glucopyranosidea 12 and 13, togelher with the nitro alcohol 14. No eci- 

dencr was obtained for formation of the isoxuolc corrcspondinp to 6 When ctther 

compound 12 or 13 wCts treated with phenylacetonitrlir in the prcvxcr of M sodium 

hydroxide, a mixture of 12 and 13 in the ratlo of I : 1.2 was ohlaincd. indicating that 

the thermodynamic stahllities of these two compounds were ncnrly equal 

The chirality at the phenylacetonitrile moiety was tentstlvely asstgnrd as fol- 

lows. In the tu-D-mannopyrant)sldc dcrivativcs. it is cspccted that the Icast bulky 

hydrogen atom (H-X) should point toward the most-uowdcd Iring. :ic shown in COW 

formation I in Fig. 1. and the .I2 x value is Iargc. In fact. the J?,K \alucs of mo\t 2-i’. 

suhstltuted derivative<, such as the ‘I-C’-diacctylmethyl derivative, ate’.’ in the 

I-angc 6.0-10.6 Hz, whereas the ?-C-dicyanomethyl derlvatnr 15 has 21 small J,, 

value (3.8 11~)‘. indicating that the hnear cyano group points toward the rmg in- 

slead of H-8 (conformation II). The u-n-mannopyranoside having the (,Y) config- 

ration. should, therefore. exist mostly. in conformation III, in which the unfavor:L- 

hlr 1 Jdiaxial interaction is minimized. On the other hand. the (‘-8 cpimcl ~mey 

exist in conformation IV and/or V‘. Appearance of the H-8 siqalc in 2 ;rnd 3 a\ 

doublets having uph(lings of 3.0 and %(I IIz suggests that compo~md 2 has the (S) 

and 3 the (R) configuratIon, respectively. and that compound 3 exists. ‘it least 
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Fig. 1. “Newman” projections of compounds (25.12, 13, and IS), showing projections along C-8-C-Z. 

mainly, in conformation IV. This is reasonable, because 1,3-diaxial interaction (in- 
cluding steric and electrostatic repulsion) between the nitro and phenyl groups 
[symbolized as (NO,,Ph)] should be more serious than (NO,,CN). Conformation 
III is undoubtedly more stable than IV, because the latter has (NO,,CN), but the 
former has no such unfavorable interaction. This is in good agreement with the ex- 



perimental result that compound 2 is thermodynamically m<,rc stable than 3 T‘hc 

chemical shift of H-4 also supports the foregoing assignment. The H-5 signals ot 2 

(6’ 5.04) and the dicyanomethyl derivative 15 (6 4.73) (exceptionallv. the c\ano 

group of both compounds points toward the ring) resonate at lowyr~- iicld than those 

of 3 (6 4.40) and other Z-C-tnanched derlvativrh obtained by Michael addition to 

1 (in the range 6 4.43--4.513). becnwe of the deshielding effect of the cyano group’“. 

If 1.3.diaxial interactions involving a hydrogen atom may be ignored. thtz \e- 

quence. (NO,,Ph) > (NO,.CN) > (CN.0) could he deduced by the foregoing con- 

formational prcterencc. The rr-D-glucopyranoside having the (K) c<>ntiguration 

should then exist mainly in conformation VI. as the orher confol-mnticmu have more 

serious interactions. for example:. (NOL.Ph). On the other hand. the C-K trpimrr 
may assume conformation VII and/or VIII. Cc,mpound 4. having a largc‘r .I,,, value 

(X.9 Hz), may he assignrd as having the (S) configuration. existing mainly in con- 

formation VIII, and compound 5 (J,,, h-1 Hz) as having the (K) configuration 

These assignments are supported by the chemical-shirt values; IT-3 and the 

methoxyl group of 5 rescmate at lower Held than those of 4. whereas the I I-2 Ggnal 

of 5 appeared at higher field than that of 4. owing to the tirshiclding effect of the 

cyano group. As apparent from the foregoing scqucncc. conformer VI should he 

more stable than conformer VIII, that is. compound 5 should br more rtnhle than 

4; in fact the equilibrium mixture consisted of4 and 5 in the ratio of 1 :2 5. 
Although the .J2,H values and the thermodynamic stabilities of the fi-n-gluco- 

pyranosides 12 and 13 were nearly equal, lrntalivr assignments of lhr umfiguration 
al C-X were performed a~ follows. As c<,mpound 4 tlxistr, mainly in cc~nformation 

VIII, hut not in conformation VII. destabilization by (Ph,OMc) might awed that 

of (NOI,C’N). .I‘he most stable conformations. therefore. for the ,!&v~gluco 

pyranosides having the (R) and (S) conligurations should he IX and X, respec- 
tively. The mrthoxyl \ignnl r,f 13 appears at Iowcr field than that of 12. \ugprsting 

that compound 12 has the (K) and 13 the (S) configuration. respcctivcly. In the (Y- 

n-mannopyranosides (2. [a],? -27.7”; 3, [al;,’ +13.3”) and also the U-I,-gluco- 

pyranosides (4. [a];: +21.2”: 5. [iy];; +31.J”). the compound having the (R) con- 

figuration was more dextror<,tatory than the corresponding comp(nmd having rhe 

(S) configuration. Therefore, the same trend may be expected in the p-u-gluco- 

pyranosides”. Compound 12 (/<Y]&’ -1X. 1”). being more dcutr-orotatory than 13 

([a]$ -4h.U”). seems to have the (K) configuralion: this conclusion is in agree- 

ment with the speculation made on the basis of chemical-xhift value\. 

EXPERIMENTAL 

Genrr~l merho&. - Molting points were determined in capillaries and are 

uncorrected. 1-r. speclra were recorded for potassium bromide discs. and n.m.r. 

spectra were determined In chloroform-d with tetramethylsilane as internal 

standard with :i JNM-PS-100 (JEQL) spectrometer. Solutions were evaporated 

under diminished pressure. Column chromatography was conducted on silica gel 
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(C-300, Wakogel, Japan). T.1.c. was performed with Merck (Darmstadt) silica gel 
GF 254. In this section the catalyst refers to tributylhexadccylphosphonium 
bromide. 

Reaction of 1 with phenylacetonitrile in a homogeneous system. - To a solu- 
tion of 1 (ref. 12, 293 mg, 1 mmol) and phenylacztonitrilt: (150 mg, 1.28 mmol) in 
tetrahydrofuran (5 mL) was added M sodium hydroxide (I mL) at -23”. The mix- 
ture was stirred for 3 h at that temperature and then deionized with cation-cx- 
change resin (Amberlite IR-120, H+). After removal of the resin, the mixture was 
evaporated to a syrup, the n.m.r. spectrum of which showed the presence of 2 as 
the major product, together with small proportions of other products. The syrup 
was chromatographed successively with benzene, benzene-ethyl acetate (20: 1 and 
10: 1, v/v), and benzene-ethanol (lO:l, v/v) as eluant. The first fraction was a mix- 

ture (92 mg) of phenylacetonitrile containing a small amount (-15 mg) of the 
cyano alkene 7 (ref. 5) and 2. The second was 127.5 mg of 2 (103 mg, after recrys- 
tallization from Z-propanol); m.p. 171-171.5”, [a]$ -22.7” (c 0.53, chloroform); 
v,,, 2230 (CN) and 1.558 cm- ’ (NOz). 

Anal. Calc. for CzHZ2N20h: C, 64.38; H, 5.40; N, 6.83. Found : C, 64.65; H, 
5.51; N, 6.78. 

The third (40 mg) was a mixture of 4, 6, and 7 in the ratio of -1.2: 1:3. The 
fourth (91 mg) was fairly pure 3 (46 mg after crystallization from ethanol); m.p. 
205.5-206” (dec.), [ a 6* +13.3” (c 0.4, chloroform); v,,,,, 2240 (CN), 1565, and ] 
1550 cm-’ (NO,). 

Anal. Calc. for Cz2Hz2N,0,: C. 64.38; H. 5.40; N, 6.83. Found : C, 64.OY: H. 
5.51; N, 6.77. 

The fifth (40 mg) was a mixture of the nitro alcohols 9 and 10, as judged from 
the n.m.r. and i.r. spectra’. 

Similar treatment of 1 (147 mg, 0.5 mmol) with phenylacetonitrile (65.8 mg, 
0.51 mmol) for 30 h at -23” afforded a crystalline residue. Recrystallization from 
ethanol gave 30 mg of 6; m.p. 187-189” (dec.), [ a A2 + 120” (c 1, chloroform); vnlax ] 
162.5 cm-’ (C=N); m/z 365 (Mt), 334 (Mf - OMc). 

Ad. Calc. for Cz1HIYN05: C, 69.03; H, 5.24: N, 3.83. Found : C. 69.03; H, 
5.35;N, 3.71. 

The mother liquor was evaporated and the residue was similarly chromatog- 
raphed. Each traction containing products was examined by n.m.r. spectroscopy 
and approximate yields were calculated by integration of signals of the benzylidene 
methine and methoxyl groups; 4.2; 5.8.8; 6,31.7; 7,2.2; 9, 26; and 10,3.2%. 

To a solution of 1 (14.7 mg, 0.05 mmol) and phenylacetanitrile (7.5 mg, 0.064 
mmol) in tetrahydrofuran (0.75 mL) \ *s CJ led M sodium hydroxide (0.05 mL) at 
-23”. The mixture was stirred for 30 n-n . . _.*?d processing as already described gave 
a residue, the n.m.r. spectrum of which showed it to be a mixture of 1, 2, 3, and 
9in the ratioof -3.5:3:1 :l. 

When commercially available 1,Cdioxane or tetrahydrofuran was used 
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directly without pretreatment with lithium aluminium hydride. the nitrc) cpoxidc 8. 
Identical with an authentic sample I7 became the major product , 

Rear~rion of 1 with phr,l~lacetortitrrIp in m h~tCr,,~~:““~‘“~.s .sv.slenr. 7‘0 ii xolu- 
tion of 1 (147 mg, 11.5 mmol) and phcnylacctonitrllc (65.X mg. (1.51 mmol) in brn- 
zcnc (20 mL) in the presence of the catalyst (30 mg.) was added 0.31 sodium hydl-o- 
xide (5 mL) at --24”. The mixture was stirred fur 7 h and then diluted ulth hcnrcnr. 
‘l’hr organic layer wax washed with waler and evaporated t<> pi syrup. which was 
similarly chromatographcd. The yields of the products were Gmilarly calculated WI 
the basis of the 11.m.r. spectra: I. 3.3; 2 and 3 not detected; 4. -t X: 5, 12.4: 6. 75.6; 
9. 21.9; and 10. 5.X%. <‘ompound 4 (h mg) was lrolatsd by recr-ystnlllzatwn from 
ethanol; m.p. 191-191 .S”, [a] z t71.2” (c 0.X7. chloroform): I,,,,,,, 2230 (CN) and 
1560 CIW (NO,). 

Anal. Calc. for C2ZHZ2N10h: C. 64.3X; H. 5.30; N. 6.X3. Found: C. hJ..i?; H. 
5.56; N. 6.87. 

Compound 5 was recrystallized from ek~nol to give I5 mg of 5. m.p. lhlr+ 
167”. [a];’ +42.-I” (~(1.5, chl~ral<,rm); I,,,,,_ 2230 (CN) and 15hOcm ’ (NC),). 

At&. Calc. forC,,H,,N20,: C. 64.38: H. 5.10: N, 6.S. Found : (-. hJ.ZO: Il. 

5.49: N. 6.84. 

Md~yl $,6-0-hPtl=~liCirllC-Z,3-di[J~,~.~~-~-~-( J-c-.vrrr~~-i-yl~ert~~)~rt~~l~~l-.~-~~i- 
ire-B-o-Rllr‘.op)‘ranosicle., (12 and 13). - ‘ro a solution <)f 11 (rel’. l-1. I47 mg. 0.5 
mmol) and phenylacetonitrile (65.8 mp. 0.51 mmol) in tctrahydrofurztn (22 mL) 
was added M sodium hydroxide (1 mt>). The mixture was stirred for 2 11 at ~-_?.I0 and 
then deionized with cation-exchange resin. After removal 01 the r&n. the filtrate 
WBS evaporated to a syrup. Addition of ethanol aftordcd crystals. which were re- 
crystallized fr<m~ ethanol to give 11 mg (6.X %) of 12; m.p. 20.1~204‘. [fl]S -1ti.l” 
(c 1. chlorotorm); I> rn.l. --- “‘WI (UN) and ISSO cm ’ (NO,). 

Anal. Calc. f~rC-~Ei~-N~t&,: C. 64.38; H. 5.40; N. h.83. Found: C. 61.31; H. 
5 50: N. 6.75. 

The mother liquor was concentrated and chromatographrd. rluting succes- 
sively with benzene and hcnzencxthyl acctatc (IO: 1. v/v). The first fraction (23 
mg), being pure 13. was recrystallized from ethanol to afford 20 mg (I l.7$< ) of 13; 
m.p. 164165.5”. [a];’ -4h.O” (c 1. chloroform): v,,,,,, 2210 (CN) and I.560 cm-~’ 

(NO,). 
Anal. Calc. for CLLH12NZOh: C. 64.38; H, 5.40; N, 6.83. Found: C. 64.21: H. 

5.39; N. 6.76. 
The second fraction (2Y .5 mg) was a mixture of 12 and 13 in 1:2 ratio as 

judged from n.m.r. spectroscopy. ‘[‘he third (27.5 mg) was a mixture of 12 and 13 
in the ratio of 1 .2: 1. The last fraction (60 mg) was the nitro alcohol 14. identical 
(i r. and n.m.r. spectra) with an authentic sample”. 

Similar treatment of 11 (147 mg) with phenylacetonitrile for 30 h aff<,rded 
only the nitro alcohol 14 (47 mg. XI%). 

Epimerizahwz of 2 nnd 3. - .To a solution of 2 (20.5 mg. 0.05 mmol) and 
phenytacctonitrilc (7.5 mg, 0.05 mmol) in tetrahydlofur-an (0.75 mL.) was nddcd M 
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sodium hydroxide (0.05 mL) at -24”. The mixture was stirred for 30 min and then 
processing similar to that described for the preparation of 2 and 3 afforded a re- 
sidue, consisting of 2 and 3, in the ratio of 3.5:1 as judged from n.m.r. spectros- 

COPY. 
TO the residue was added phcnylacetonitrile (7.5 mg), M sodium hydroxide 

(0.05 mL), and tetrahydrofuran (0.75 mL). The mixture was stirred for 2.75 h, giv- 
ing a 3: 1 mixture of 2 and 3, together with small proportions of the isoxazole 6 and 
the glucopyranoside 5 (clO%), as judged from n.m.r. spectroscopy. 

Similar treatment of 3 (20.5 mg) for 30 min afforded a mixture of 2 and 3 in 
the ratio of 2: 1. 

To a solution of 2 (83 mg, 0.2 mmol) in tetrahydrofuran (3 mL) was added 
M sodium hydroxide at -24’. The mixture was stirred for 30 h at that temperature 
and then deionized with cation-exchange resin. After removal of the resin, the 
filtrate was evaporated to a syrup that was chromatographed, eluting successively 

with benzene and benzene+thyl acetate (10: 1, v/v). The first fraction (22 mg) was 
a mixture of 2,5, and 6 in the ratio of -3:1:5.5, from which 11 mg of 6was isolated 
as the first crop by recrystallization from ethanol and 8 mg of 2 as the second crop 
from 2-propanol. The second fraction (29.3 mg) was a mixture of 5 and 6 in the 
ratio of 1:3.4, from which 20 mg of 6 was crystallized from ethanol. The third and 
fourth fractions were almost pure 3 (10 mg) and 4 (4 mg). respectively. The last one 
(11.1 mg) was a mixture of the nitro alcohols 9 and 10 (7: 1). 

Epimrrizutiun of 4 und 5. - To a solution of 4 (9 mg, 0.02 mmol) and 
phenylacetonitrile (3.3 mg, 0.03 mmol) in tetrahydrofuran (0.3 mL) was added M 

sodium hydroxide (0.02 mL) at -23”. The mixture was stirred for 30 min and then 
processed as already described to provide a 1: 2.5 mixture of 4 and 5. 

Similar treatment of 5 (17 mg, 0.04 mmol) also yielded a mixture of 4 and 5 
in the ratio of 1:2.5. These two mixtures were combined and deionized with cation- 
exchange resin. After removal of the resin, the filtrate was evaporated. To the re- 
sidue was added phenylacetonitrile (6.6 mg), tetrahydrofuran (0.6 mL), and M 

sodium hydroxide (0.04 mL) at -23”. After stirring for 30 h, the mixture was simi- 

larly processed to give a syrup, the n.m.r. spectrum of which showed it to consist 
of 4 and 5 in the ratio ot 1:2.5. The syrup was chromatographed with benzene as 
eluant to give 11 mg of 5 as a fast-moving component and 5 mg of 4 as a slower- 
moving component. 

Treatment of 6 with phenylacetonitrile. - To a solution of the isoxazole 6 
(36.5 mg. 0.1 mmol) and phenylacetonitrile (12.9 mg, 0.11 mmol) in tetrahydrofu- 
ran (4.4 mL) was added M sodium hydroxide (0.2 mL). The mixture was stirred for 
30 h and then treated as already described to give a residue, the n.m.r. spectrum 
of which showed it to be almost pure 6. Recrystallization from ethanol gave 32 mg 
of 6 (87.7% recovery). 

Epimeriration of 12 and 13. -To a solution of 12 (13 mg, 0.032 mmol) and 
phenylacetonitrile (4.8 mg, 0.041 mmol) in tetrahydrofman (0.4 mL) was added M 
sodium hydroxide (0.03 mL). After stirring for 2 h, the mixture was treated simi- 



larly to give a residue. whose n m-r. spectrum showed the presence of I2 and 13 in 

the ratio of 1 : 1.2. 
Similar treatment of 13 (13 mg) also afforded 3 mixture of 12 and 13. in the 

ratioofl:l.?. 

The combined, ct-ude mixture obtained (25 mg) was similarly trrated for 37 
h to give 9 mg of a mixture of 12 and 13 (1: I .2). 

REFERENCES 


