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ABSTRACT 

Two types of mixed ester of j&D-ribofuranose were synthesized. The first had 

the same groups attached to O-l, 2, and 3, and the second had the same groups 

attached to O-2,3, and 5. The three esters obtained in the highest yields, starting from 

D-ribose, were then converted into the halides and nitriles. Of the esters studied, the 

best suited for conversion into the nitrile was l-O-acetyl-2,3,5-tri-O-p-toluyl+D- 

ribofuranose, which afforded 2,5-anhydro-3,4,6-tri-O-p-toluyl-D-allononitrile in 60% 

yield. 

INTRODUCTION 

A number of C-nucleosides having the D-ribo configuration have been obtained 

from 2,5-anhydro-D-allononitrile or 2,5-anhydro-D-allonic acid’-‘. The aim of the 

present work was to prepare a number of mixed esters of D-ribofuranose, and to 

convert them into 2,5-anhydro-n-allononitrile, in order to determine which ester was 

best suited for the synthesis of this C-nucleoside precursor. Our work was prompted 

by the fact that none of the known, simple tetraacyl or tetraaroyl esters of D-ribose 

can be converted into a crystalline nitrile in satisfactory yield. Thus, tetra-0-acetyl-/I- 

D-ribofuranose6 (12), which is commercially available, is not suitable, because the 

resulting 3,4,6-tri-0-acetyl-2,5-anhydro-r>-allononitrile (29) is not crystalline, and 

would require purification by chromatography. Tetra-0-benzoyl-/I-D-ribofuranose 

(13) affords a crystalline nitrile, namely, 3,4,6-tri-0-benzoyl-2,5-anhydro-D-allono- 

nitrile (30) but is obtained from D-ribose in only 40 yd yield’. Furthermore, the same 

nitrile (30) may be prepared in higher yield from the commercially available l-O- 

acetyl-2,3,5-tri-0-benzoyl-fi-D-ribofuranose* (21), as will be discussed later. Similarly, 

tetra-O-p-nitrobenzoyl-9 and tetra-0-p-toluyl-/?-D-ribofuranose’ ’ (14 and IS) are 

obtained in poor yield (9 and 14 ‘$4, respectively) from D-ribose, and are therefore not 

useful starting-materials. 

DISCUSSION 

Two types of ester were studied. In the first, identical groups were attached to 
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O-I, 3, and 3, and a different group to O-5. The second type had the 5am arql 

group attached to O-2. 3, and 5, and a different group to O-1. To preparc the firat 

type of ester. 2,3-O-isoyropylidcne-I,-ribofuranose (1 ). which IS obtainable from 

n-ribose in almost quantltati\;e yield’ ‘_ \\a> trcatetl with /+nItrobcnzo>l chloride 111 

pyridine, to afTord 2.3-U-isopropylidcnr-I .5-dI-O-/~-nitrobcllz~~~l-/~-l~-r~h~~f~~~~anosc 

(2) ill 76”,, yield”. Compound 2 underwent acetolysis ~1111 XX_~K acid acetic an- 

hydride-sulfuric acid, to give I .?.3-tri-O-acctyl-S-O-/,-nitrnbenco\ I-/;-I~-riboftlr:lni)st’ 

(4) in low yield (?I ‘I,,. ha\ed on I)-ribose). When compound 2 ~,a< partiall> cleblocl\cd 

with trifuoroacetic acid at room temperature. it yielded _-(i-ll-“ltr”bcll~(~yl-l)- 

ribofuranosc (6) in high yield (70”,,. based on I,-ribosc). Ho\ve\cr. 6 :ttTordcd S-O-/+ 

nltrobenzoyl-I ,2.3-tri-0-/,-toluyl-/i-r>-ribofur:inose (8) and I ._l.?-trI-O-hen~~~yl-.5-0- 

I’-“itrobenzoyl-//-o-rtbofur:lnose (9) in low yields when treated u ith /I-tc)!uyl chlorrdc 

or benzoyl chlorldc 111 pyridtne. which lowered their a\crall yield\. ba\cd on n-rlbosc, 

to 25 and 13 ‘),,, respective11 

Similarly. when 3.3-U-isopropylidenc+-ribofuranose (I ) ~t;ls treated with 

/I-toluyl chl > ‘d c rl e in pyrldlne, It afforded 2.3-0-isopropylidcne-I .j-dl-O-/!-toluyl-/I-r,- 

rlbofuranose (3) In 76”,, yield. When this uas sub”jectrd to acetolysi>. it gave 1.11.3- 

tri-O-acctyl-5-O-p-toluyl-/i-I>-ribofuranox (5) In 23 ‘l/J yield (hased 011 1x1 box ). 

O-Deisopropylidenation of 3 with trifiuoroacetic acid gave compc>unc! 7 \vhich, on 

treatment with p-nitrohenzoyl chloride or benzoyl chloride, afl;~rded I .7,3-trl-0-/J- 

nitrobenzoyl-5-O-p-toluyl-/i-D-ribofuranose (10) in S “,, yield. and 1.~.3-tr1-0-ben7o~I- 

5-O-p-toluyl-/I-II-ribofuranose (I 1) in N”,, yield (based on I>-I-whose). t~pect~\el> 

Because none of these cstcrs proved useful fol conversIon 1ntct nitt iles. o~~rng to 

the low yields, WC turned our attention to another type of miued ester. namely, those 

in which similar al-041 groups are attached to O-2. 3. and 5. and another rstcr group 

to O-1. Four mixed esters were investigated, nameI\,, I-O-acctvl-~,3.~-tl-i-O-hL‘nzo~l- 

P-u-ribofuranose (21 ) and _9,3.5tri-0-p-bcnzoyl- I-O-/,-nitroben7n~I-ll-r>-ribot’ur~l- 

noseI (22) both of which arc commercially avaIlable, as \zell as the ~LW I -O-scctyl- 

3.3,5-tri-O-/T-nitrobenzoyl-/I-riboanose (23) and I-0-a~~t~I-1.3.5-tri-O-i,-toi~~~l- 

/I-D-ribofuranose (24). 

The new mixed esters were prepared from methyl n-riboful.anosldc (16). ob- 

tamed by the Fischer method”.’ ‘, by treatment with the corresponding arob chloride. 

followed by ncetoiysis by the Recondo-Kinderknecht method”. Thuh. xhcn methyl 

r+ribofuranoside (16) was treated with /I-nitrobcnzoyl chloride or /I-toluyl chloride 

in pyrldinc. it yielded crysralline methyl I.3.~-trl-O-~~-iiit”obenzoqi-r,-rihor‘c 

(18/J), and syrupy methyl ‘.3,5-tri-O-/r-toluyl-r‘?-rIbofuranoside (19). III” XC> and IW”,, 

yield. respectively. These two compounds (18/? ad 19) underuent acetol>sla. to gl\‘e 

amorphous I-O-acetyI-‘.3.5-tr1-0-/~-nitrobcnzoql-~,~~-~~-t~ib~~t’ur~~nosc (23) and crystal- 

line I -O-acetyl-~,3.5-tri-O-~~-toluyl-/i-r~-r~bofui-anose (21) in S!, and i,l “,l yiclcl. 

respectively. Thus. although acctolysis was useful III con\crtlng tlw 5~1 upy nwtllyl 

glycoside 19 Into a crystalline ester 111 the case of the /I-toluyl dcri\atl\c. It afforded 

no advantage with the /I-nltrobenznlc ester ISY. 

Accordingly, for the next btapc of the Investigation. the crgstallinc methyl 
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~.3.5-tri-0-/~-~i1trobenzoyl-/l-l)-rlbofura~~os~de Cl@‘) was converted directly into the 

bromide (27). whereas methyl 2.?,5-tri-O-~~-toluyI-u-fur~~~~os~de 19 \vas first con- 

verted by acetolysis Into the crystalline acctatc (24). and fh~s treated with HRr. to 

afford bromide 28. Furthermore. as the p-nitrobenzoyl group ib hulhicr than the 

acetyl group. and as hot11 groups ;LI’C removed during halide formation, it was decided 

to USC. 111 the next step, I -0-acetyl-3.3,5-tri-O-bcnzoyl-~~-D-rib~~ful-;1~ios~ (21). Instead 

of 9.3.5-trl-0-benroLl- I -0-/‘-nltrobcnroyl-lo-r,-rIbofur;lnase (22). 

For the final stages of the study, i.c,, conversion into the halide, and this Ink) 

the nitrile. the three most promrsing compounds sclrctcd wcrc I-0-acet!,l-‘,3,.5-tri-O- 

benzoyl-/j-r>-rlbofuranosc (21 ). methyl 3.3,5-tri-0-~~-nitrc~benro~l-/,‘-l~-ribofurannside 

(18/3). and 1-0-acetyl-3.3,5-tr~-O-~~-toluyl-/~-r~-ribnf~ur;~no~c (23). Thaw acre cm- 

verted into bromidca 26. 27. and 28 \cith HHr 111 dlchlnromcthuI7c. and thcs,e Into 

nitriles 30. 31. and 32 with mercuric cy:lnide 111 nltromethanc 11) the HnbeL F-ark> 

method’ ‘I. 

Table I shows the yields of the corresponding ~.3,5-tr~-0-3ro~l bromides ob- 

tanned from these co~~~pou~~ds, and the overall yields 01‘ L.S-;Li1Jl~dro-tri-O-aroyl-l)- 

allononitrilcs, based on II-rlbosc. From ‘Table I. it may bc VXII that I-0-acctyl-3,3.5- 

tt-i-O-benzoyl-P-r)-rlbofurail(~se (21 ) :~1Tods ~._5-:tnhydl~o-7,3.6-tri-O-bcnroyl-~)-~~ll~~- 

nonitrite’ ” (30) in 30”,, yield (based on n-ribosc). Hwevcr. this nltrllc i> quite difti- 

cult to crystalliw, and rcquireb repeated column chromato_Sraph? tc> 1’;013te It III tli15 

yield 

Methyl 2,3.5-trl-O-/,-nltrobcnzoyl-/l-u-rtbofurHno~ide (1Sfl) gives ;t wry Ion 

yield (I-!“,,) of nitrlle 31. cvt’n though 11s conversion IntO brnmIdc 27 proceeds in 

high yield (70 “,,). Finally, I -O-acetyl-~.3.5-tri-O-~~-toluyl-/,’-r~-r~bof~~ran~~~c (2-I) gives 

crystalline nitrile 32 in > 37”,, yield (hased on n-rihose). Thih yield 15 achrwed wth- 
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out chromatography, and may be improved if the mother hquors are chromato- 

graphed. Accordingly, we recommend the use of I-O-acetyl-2,3,5-tri-0p-toluyl-fi-~- 

ribofuranose (24) as a precursor for synthesis of 2,5-anhydro-D-allononitrile and 

2,5-anhydro-D-allonic acid. 

EXPERIMENTAL 

General. - Melting points were determined on a Kofler block apparatus and 

are not corrected. Specific rotations were measured, in a 0.2-dm tube, with a Bendix- 

NPL 1100 polarimeter. P.m.r. spectra were recorded with a Varian EM-360 spectro- 

meter with Me,Si as the internal standard. Microanalyses were conducted in Spang 

Microanalytical Laboratory, Eagle Harbor, Michigan, and in the Analytical facility, 

Department of Chemistry and Chemical Engineering, Michigan Technological 

University. 2,3-0-Isopropylidene-D-ribofuranose” (1) and methyl D-ribofurano- 

side 14.” (16) were prepared from D-ribose by the methods described in the references 

cited. 

1,2,3-Tri-O-acetyl-5-O-p-nitroben-qvl-~-D-rib~~uranose (4). - A solution of 

2,3-O-isopropylidene-l,5-di-O_p-nitrobenzoyl-~-D-ribofuranose12 (2) (19.5 g, 0.04 

mol), obtained by (p-nitrobenzoyl)ating 2,3-O-isopropylidene-D-ribofuranosel’ (l), 

in a cold mixture of acetic acid (400 mL), acetic anhydride (30 mL), and dichloro- 

methane (200 mL) was stirred, and concentrated sulfuric acid (17 mL) was added 

dropwise while the temperature was kept below 10 ‘. After being kept for 17 h at room 

temperature, the suspension was stirred with ice (600 mL) for 30 min, and filtered. 

The precipitate was dissolved in chloroform, and the filtrate was extracted with the 

same solvent (150 mL). The solution and the extract were combined, and washed 

successively with a saturated solution of sodium hydrogencarbonate (5 x 200 mL) 

and water (5 x 300 mL), dried (sodium sulfate), and evaporated to dryness, to give 

a syrup; yield, 20.7 g (28;/,); [u]g” +16.4” (c I .9, chloroform); ‘H-n.m.r. (carbon 

tetrachloride): 6 8.32 (s, 4 H, arom.), 6.20 (d, J, 2 Hz, I FI, H-l), 5.35 and 5.20 

(broad, 2 H, H-2,3), 4.48 (broad, 3 H, H-4,5a,5b), and 2.12 (s, 9 H, 3 OAc). 

Anal. Calc. for CIBH,,NO,,: C, 50.83: H, 4.50; N, 3.29. Found: C, 50.93; 

H, 4.41; N, 3.24. 

5-0-p-Nitrobenzoyh-ribofuranose (6). - A solution of 2,3-O-isopropylidene- 

1,5-di-O-p-nitrobenzoyl-B_D-ribofuranose12 (2) (9.8 g, 0.02 mol) in a mixture of 

trifluoroacetic acid (64 mL) and water (16 mL) was stirred for 4 h at room tempera- 

ture. The precipitate was filtered off, the filtrate evaporated to dryness, the residue 

dissolved in acetone (250 mL), the solution made neutral with saturated sodium 

hydrogencarbonate solution (80 mL), the suspension filtered, the filtrate evaporated. 

the residue dissolved in ethyl acetate (100 mL), and the solution dried (sodium sulfate), 

and evaporated to dryness, to give a yellowish syrup which was used directly in the 

next reaction; yield 5.5 g (920;); [XI;’ +7.7” (c 3.6, MeOH); ‘H-n.m.r. (acetone-d,): 

6 8.40 (s, 4 H, arom.), 5.30 (m, 1 H, H-l), and 4.65-3.90 (m, 8 H, 3 OH and H- 

2,3,4,5a,5b). 
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5-0-p-Nitrohen,-o?,/- 1,2,3-tri-O-p-tnlf~~~l-P_D-rihqfirr.ol~(~se (8 ). To a solution 

of compound 6 (5.2 g, 17 mmol) in dry pyridine (35 mL.) was added dropwise /I- 

toluyl chloride (IO g, 63 mmol) while the temperature was kept below 5’. When 

addition was complete, the mixture was kept overnight at room tcmpcrature. treated 

with cold water, the white precipitate dissolved rn chloroform ( 100 mL), and the 

solution washed successively with saturated sodium hydrogcncarhonatc solution. 

water. cold 1.5~ sulfuric acid, and water. dried (sodium sulfate). and evaporated 

to dryness: the residue crystallized from EtOH; yield, 6.5 g (58 “,,): m.p. IX3 IX11 . 

[ct]f,” +53.3” (CD 1.6. chloroform): ‘H-n.m.r. (CD&): (5 8.35~~7.1 (m, ih H. arom.). 

6.68 (s. I H. H-l ). 6.05 (m. 2 H. tH-1.3). 4.80 (m, 3 I-1. H-4,5a.%). and 2.48 (d. 9 H. 

3 Me). 

Anal. Calc. for C,,,H,, NO,, C. 66.15; H. 3.78: N. II-I. Found: C. 65.93: 

H, 4.67: N. Z.18. 

1._?,3-T~~i-O-hc~~~~o~~l-5-O-p-n~t,-ohet~~o~~I-~i-~-~ihofuranos~~ (9). A solution of 

compound 6 (5.5 g, I8 mmol) In dry pyridine (30 ml_) was treated with benzoyl 

chloride (8.4 g. 60 mmol) at 0 . and stirred overnight at room temperature. To 

the mixture was added ice (80 mL). the sohd that separated bias dissolved In chloro- 

form (100 mL). and the solution washed successively with saturated sodium hydrogrn- 

carbonate solution. water. cold I .5M sulfuric acid, and water, evaporated to dryness. 

and traces ofsolvcnts coevaporated with benzene, to give a syrup (yield, IO g) which 

crystallized from absolute ethanol, to afford yellowish-white crystal\. yield, 3.4 g 

(31 I’,;,); m.p. lT!I-IB”, [~],2,” +37.3 (c. 1.0. II c I oroform ); ’ H-n.m.r. (carbon tetra- 

chloride): (5 8.40.-7 IO (m. 19 H, arom.), 6.65 (s. I H, H-l). 5 90 (m. 2 H. H-2.3). 

and 4.78 [m, 3 H, H 3,5n,5b). 

,~lrra/. Calc. for C,,N,,NO,,: C. 63.X1: H. 3.11; N. 7 29 Found: C. (14.74: 

H. 3.95; N. 2.35. 

l-O-Ac~et~~/-2,3.5-t~i-0-p-t~itrohen~n~~l-x,~~-r~-~rh~~firrat~c~,se (23). - A solution of 

methyl 2,3,.5-tri-0/I-nitrobenzoyl-P_u-ri bofuranoside” (lsa) ( I I3 g: 18 mmol) in 

a mixture of dichloromethane (1 I mL), acetic acid (25 mL). acetic anhydride (5 ml). 

and cont. sulfuric acid (0,3 mL.) was kept overntght at 3 The clear. yellowish 

solution was concentrated in wcuu. and the concentrate Hashed \vlth cold water 

until the pH of the solution reached 5--b. The resulting, white solid (1.05 g: W”,,) 

had m.p. 83-85”, [z]; t40.8 ((‘0.9, chloroform): ‘H-n.tn.r. (CDCI,): 0 X.3 (m, 

I :! H, arom.). 6.78 and 6.53 (d, .I 4 Hz, H-l x and s. H- I/I: x : /I = 2 3). 5.85 (m. 2 H. 

H-3.3). 4.75 (m, 3 H. H--1,5a.Sb), and 1.14 (m. 3 H. AC). 

Ancrl. Calc. for C,,H,,N,O,, C. 52.29: H. 3.31: N. 0.57. Found. C, 53.49; 

H, 3.39; N, 6.49. 

.?.3-O-I.vop~o~~~ ~~Ii&ilt~- I,.r-di-O-p-tollr~~l-~~-u-rihofirrf~iz~).~f~ (3 ). Compound 3 

was synthesized from compound 1 as COI- the preparation of compound 2, except that 

p-toluyl chlondc was used instead of II-nitrobenzoyi chloride; yield: 7h”(,: m,p. 

9&W ‘, [Xl;’ +51.4 (( 1.3. I I cl orol’orm); ‘H-n.m.r. (CDC&): o X.70- 7.10 (m. 

8 H, arom.), 6.58 (s, I H. H-l ). -1 97 (s. :! H, H-2,3). 1.60 (171. 3 14. H-J.Wih), 7.40 

(s, h H, r! Me), and I.45 (d, .I I2 Hz, Me,C). 
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Anal. Calc. for Cz4HZ607: C, 67.59; H, 6.15. Found: C, 67.55; H, 6.14. 

1,2,3-Tri-0-acetyl-5-0-p-toluyl-P_D-ribufuranose (5). -- Compound 5 was 

synthesized from compound 3 as for the preparation of ester 4, and isolated as a 

yellowish syrup in 36% yield; [a]: + 19.0’ (c 2.1, chloroform); ‘H-n.m.r. (carbon 

tetrachloride): 6 8.13-7.14 (m, 4 H, arom.), 6.15 (m, I H, H-l), 5.52-5.10 (m, 2 H, 

H-2,3), 4.47 (s, 3 H, H-4,5a,5b), 2.40 (s, 3 H, Me), and 2.10 (m, 9 H, 3 OAc). 

Anal. Calc. for C,,H,,O,: C, 57.87; H, 5.62. Found: C, 57.79; H, 5.57. 

5-0-p-To/uyl-D-ribofuranose (7). - Compound 7 was prepared from compound 

3 as for the preparation of compound 6, except thatp-toluyl chloride was used instead 

of p-nitrobenzoyl chloride. The overall yield from D-ribose was 50 %, which is con- 

siderably higher than the yield reported I0 for cyclization of the corresponding 

dithioacetal. 

1,2,3-Tri-O-p-nitrobenzoyl-S-O-p-toluyl-~-~-ribofuranose (10). - Ester 7 was 

converted into the 1,2,3-tri-O-p-nitrobenzoyl derivative (10) in the usual way with 

p-nitrobenzoyl chloride in pyridine. It was obtained as white crystals in 16 % yield; 

m.p. 178-ISO”, [XI; + 16.7” (c 1.6, chloroform); ‘H-n.m.r. (CDCI,): 6 8.40-7.08 

(m, 16 H, arom.), 6.75 (s, 1 H, H-l), 6.10 (m, 2 H, H-2,3), 5.12-4.38 (m, 3 H, H- 

4,5a,5b), and 2.38 (s, 3 H, Me). 

Anal. Calc. for C,,H,,N,O,,: C, 57.07; H, 3.52; N, 5.87. Found: C, 57.02; 

H, 3.48; N, 5.96. 

~,2,3-Tri-O-ben~oyl-5-O-p-toluy/-P-D-ribofuranose (11). - Compound 11 was 

synthesized from 5-O-p-toluyl-D-ribofuranose (7) by benzoylation in the usual way. 

It was isolated as a syrup in 81 % yield; [a]E $26.8” (c 0.6, chloroform); ‘H-n.m.r. 

(carbon tetrachloride): 6 8.30-6.90 (m, 19 H, arom.), 6.68 (s, 1 H, H-l), 6.85 (m, 

2 H, H-2,3), 5.70 (m, 3 H, H-4,5a,5b), and 2.33 (s, 3 H, Me), 

Anal. Calc. for C,,H,,O,: C, 70.34; H, 4.86. Found: C, 70.46: H, 4.89. 

Methyl 2,3,5-tri-0-p-toluyl-D-ribofiaanoside (19). - To a solution of methyl 

D-ribofuranoside’4q’5 (16) (15.3 g) in dry pyridine (50 mL) was added p-toluyl 

chloride (25.8 g, 0.16 mol) during 30 min at 0”. After 3 h at room temperature, 

ice (250 mL) was added, and the mixture stirred for 3 h, and extracted with dichloro- 

methane; the extract was washed successively with saturated sodium hydrogen- 

carbonate solution, water, cold I .5M sulfuric acid, and water, dried (sodium sulfate), 

and evaporated to a yellowish syrup which was used directly in the next reaction; 

yield: 27 g (100%); [a]F +90.3” (c 2.2, chloroform); ‘H-n.m.r. (carbon tetrachlor- 

ide): S 8.15-6.95 (m, 12 H, arom.), 4.55 (s, 3 H, H-4,5a,5b), 3.45 (s, 3 H, OMe), 

and 2.40 (s, 9 H, 3 Me). 

I-O-AcetyZ-2,3,5-tri-O-p-toluyl-j3-D-ribofuranose (24). -- A solution of com- 

pound 19 (27 g, 0.05 mol) in a mixture of acetic acid (I 2 mL,) and acetic anhydride 

(28 mL) was kept for 20 min at 0 ‘, concentrated sulfuric acid (1.5-2.0 mL) was added 

dropwise with stirring, and the mixture was kept overnight at 4”. It was then washed 

with cold water until the pH of the solution became 5-6. The white precipitate 

formed was filtered off, and recrystallized from hot isopropyl alcohol, to give white 

crystals of 24; yield 17 g (62 %); [a]? +62.2” (c 1.6, chloroform); ‘H-n.m.r. 



(CDCI,): ii X.20 7.10 (m. 12 1-I. arom.), 6.50 (5, I ti, H-l). 5.84 (m. 7 H. H-2.3). 

4.75 (Ill. 3 t-i, ti-3.5a,%), 2.40 (5, 9 H: 3 Yl/lc), and 7.07 (s, 3 t_[. Ohc,. 

.dnnl. Calc. for Cj, H.;,,O,,: C, 0X.17: H. 5.53. Found: C. hS.38: tt. i.4S. 

~,3._~-T~i-O-p-tolu~~l-r~-~iiic~fir~at7o.s~~I !71w777id~~ (28). 11Rr was huhbtcd into 

a solution of acetate 24 (55 g, 0.1 mol) in dry diciiloromcthnno (ISir mt.). ;IIIC~ the 

soiution was kept for 20 min at 0 , and for 90 min at room tempc‘ra!urc. waporziwd 

to dryness iI7 l’(Icuo at 4(’ . 2nd the traces of solvent toevaporated with bcnrcn12 

(70 mL) at 40 . to give R yellowish syrup (62 g): [xl,‘,” -4-61. 7 ((, I .ii. chlor~~forni J: 

’ t-l-n.m.r. (C’DCI,): (5 X.30-6.95 (m. !I H. nroill.), 6.60 (s. I ti. iH-1 I. 4.55 {III. 

3 f-I. H--2,.5a,Yb). and 3.30 (s. 9 H. 3 Me). 

pound 2% (24 g, 42 mmot) in nitromcthanc (predried with -&A motccular sicvc’s. 

50 mL) was stirred for 22 h at room temperature: with mercuric cyanide (prcdricd 

under vacuum for S--h h at WA. 18.5 g). The solid wz liltered oHI :111d 1112 liltrate 

evaporated to dryness 7’77 I~u~~L~o. The residue was mixcti with chtort>l*~~rm (?!I ml. ). 

the suspension filtered, and the filtrate washed succexsivtAy v.ith 3 ‘lo F t>T.A ~<~tLiti~ln 

and water, dried (sodium sulfate), and evaporated to dryness: the rw,uiting. tight- 

brown syrup crystaltircd from cthyt ether; ovcralt yield, I?.!, g (60 “j, ): m,p, 95 100 . 
rr4: L 32.0 (c 1.18, chtoroforn); ‘H-n.m.r. (CDCI,): i;, S.I-l- h.tii (m. I3 H. 

worn.), 5.85 (m, 2 H, H-3.3). 4.90 (d, .13 Hz, H-3). 1.55 (broad. 3 H. H-S.f~.hb). 

and 3.36 (s. 9 H, 3 Me). 

Am7/. Calc. for C3(, H,-NO,: C, 70.17: H. 5.30: N. 7.73. Found: C. 70.15: 

t-l. 5.3X: Iu. 1.59. 
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