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The premont paper describes a new. l a8y and vermatila syntho- 
sis of Qoudauci’n . 
the ster 

and invomtigatom mover-al important fe’atur+# of 

3 
chrPiatry of its intorwdiat@ products 

confiwa Iohl on C-2 of followidb ati similar c,oz% z!x%: 
terrined by lII-RFIR spectroscopy and/or method8 of Holocular 
IIechanics: Methyl 3.6-anhrdro-2-deom-2-br~4.34-isoProPMidene- 
-7-Q-trityl-picriycero-p-allo- and -&lycero-paltro-heptonat-•s OR 
and 311 and methyl 2.7:3.6-dianhrdro4.5~isopropyl~dsne-R-glyce- 
ro-Q-allo- HHI -D-glycaro-p-altro-hsptonat& (IOR and lOSl.- 

Tha stereochemistry in the formation of the C-C bond at the anrmmric center 

of mgar derivativasl, io the subject of many recently published vbrks. Many 

wynthct ic studiem are orientated t&wards the preparation of C-glycosidem am al 

Intermediates in tha preparation of naturally occurring C-nucleosides and their 

ana10gues2: and bl aa chiral templat&. 

One of the more sffectlve proce4ssam 

stabilized phosphorurn ylidos and reducing 

roactiona of 2,3-Q-isopropylidene rlbose and 

PhSP-CRX (X-CO2R. CN. COCR2C02Rl have been 

partially established and the anoarric 

spectroscopic Iwthods4. 

is the Wlttig reaction betmen 

monosaccharide derfvatives. The 

mannose derivatives and ylides 

widely studied. the mechanism is 

configuration is conf inned by 

In connection with our work on C-glycoside$a*sb and C-nucleosidss 

antibiotic formationsC, we have amployed the ylide Ph3P-CBrC02No for several 

purpose0 : a1 to synthesize C-olrcoaideb containing two functional groups at the 

C-a of the sglrcona so that they could act aa new and intorooting chiral 

templates; bl to determine the stereochemistry of the two new chiral centers and 

the steraoselectivlty of the reaction: cl to study the reactivities of the 
resulting coa~~ounds: and dl their avplicatione to the showdolrucin mynthesis. 

Rosultm and Dimcumaion 

We have reacted 2,3-Q-lsopropylidene-5+-trityl+-ribofuranose (21 with 
methomcarbonylbrocsae thylerntriphonylphomphorane in several solvents and under 

different reaction conditions. The beet yield WM obtalnod with anhydrous 

benzone in tha oreemce of a catalrtlc amount of benzoic acid6. Ihreo reaction 
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product8 were isolated : the two C-2 rviwrm ot methyl 3,6-anhydro-Z-deoxy-2- 

-brm-4.S-Q-isopropyIidene-7j;t-tr~tyl-Q-glycero-Q-ailo- and -Q-glycero-Q-altro- 

-heptonates (3R) and (38j7. In a ratio R:S (1.7:1), and wthyl (Z)-2.3-dideoxy- 

-2-br~.54isopropylldene-74trityl-Q-ribo-hept-Z-enonate (42). 

I PhgP=CHC02Ue 

42 - s 3R - 

The asaignwnt oi B-C-rlboiuranoeyl configur&tion (Q-allo) oi 3R and 38 was 

supported by the fact that the value of %.6 ( 1 lizI and the values for the 

methyls oi the i8opropylidene group fit the pattorn established UM - 1.8 HZ). 

The 13C M(R data also fall in the establimhed regionm for the O-ana#r4. 

The abmolute cant igurat ion at C-2 oi 3R (not determined ior oimilar 

c~oundn in the literature)7. was amm i gned by comparison with the mlnilar 

product 58, prepared in our laboratod. Coppound 58 warn obtained by iodine 

lntrsmolecular cyclisation. and in accordance with the probable wchanlsm ot 

thi# react long. we can ameuma the O-S configuration. 

Tr 

55 - 

The l mmlgnment ot the Z configuration oi 4 was in agreement with the 

theoretical shift oi the vinyl proton tor the two poselble configurationelo (the 

contribution of the 6ugar moiety wao calculated frap the analogous coQp0und 

without bromine)S*11 . 
Canoound 42 clo8em to term 3R and 38 in the premanca oi NaOWdioxane. 3R lm 

the oredaninant lsaou. In fact. the major imaarr hum the greater value or 

3J2.3e which muggemtm a preferential antiperiplanar Br-O conformation: in this 

po8ition. the Er-0, dieolar repulsion and the steric hindrance of the 
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submt itmnt8 at C-2 are minimal. On the other hand. the preferential 

conforwtion of the minor 1-r 6-S would k that illustrated in Fistare la. 

with greater dipolu and mteric lntmractlons be&men CO2JU and H-4. 

To study thm nactivlty of theme C-glycosides. l l etla of reactiona aimed 

st shoudcmmin rmthemim12-18 mre tested. 

6 

16 - 

1 
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Iho low roaativity of the brarino at-, which prmmd to k ramimtant to 

hvdrolymfr by aqumoum or alcoholic basic mmdia. warn noted. ‘zhim fact mw k 

interprmtmd am a rmmult of the groat mtoric hindrance to thm nuclooghllo’ “ondo” 

approach In a SN2 prouomm: due to thm “axe” pomltion of the brcrine at-. The 

Uoffatt oxidation of 3R.8 gives a vary low yield even when parfoNd l t. high 

temperatures. DMO-NaHC03 trmatwnt gave the hydroxv dmrivativmm 8R.B am tier 

products (52.6%) , together with the elimination product 6. The formation of OR.8 

can be explained by the low nucleophilicity of the DWO. The l?l NRR data for 

ccxapound 6 were conmrotent with the assigned stereochemistry. 

While this work warn in proprem, a mimilar mynthotlc approach wan published 

in a preliminary letter, by N. Katagiri and co-work.rslg. but there arm many 

important differencem. data, and conclusions in our work, which prrznptod ~8 to 

report our l tudy. We prefmrrod the ume of AgOAc in DJISO in order to help m SN1 

procemm. The mixture of the acetoxy dmrlvativma 7R.B obtained fra math one of 

the 3R or 38 isomers could not ba remolved by mithor tlc‘or hplc. 

The methanolymio (NaMe/NeOH) of these acetoxy derivat ivea led to the 

corresponding hydroxy derivatives BR and 08 , which worm separated by thick 

layer chromatography. Later acetylation (Ac2O/py) of those, yioldod PUN 7R and 

78. The anomeric configuration of all theme derivativei (7R. 78. 8R and 88) in 

according to 1H NMR and 1% NIlR data. 

The abmolute cant igurations of these product8 wore l a8lly conf 1-d by 

melectlvely hydrolysis of the trityl group in each on0 of the hydroxy 

dorivativem (IR and 89, by TFA treatment, in the hope of obtaining tha 1OR and 

108 anhydro derivativee. The study of the bidimensional non-scalar correlation 

(NOESY, Figure 2) provided an unequivocal amsign?mnt of the abmolutm 

conf igurat ion at C-2 of 1OR and 108, and alma dmtmr&md the configuration of 

their pracurmorm (7R.S). (8R.91. and (OR.9). 

Ichomo 111 

ln thim way. the NOESY experiment (2D M gpectroscopy120 for the 10s 

isomer shows crosm-peaks for ths following pair8 of protoru H-2:lid and 
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H-s:H-7,~o, but not for the H-5:H-7,,o pair. A similar expermmnt for the 10R 

isomer only reveals cross-peaks for the H-2:H-7,xo pair, but not for the pair 

H-5:H-74nd,. Tbomo cromvpoakm are in agroenont with the clone sgacial proximity 

of these pair@ of protons as figure 2 shows. for the chair conformations of both 

isomers. Moroovor. proton H-74ndo of 109 . ohowe a W coupling constant with 

proton H-2 in the COSY oxperiwnt (H-nuclear Shift Corrslated Sp4ctroocopYZ1. 

figure 2~1, and a dipolar correlation with proton H-5 in the NOESY experiment. 

am we can hop4 for the endo methyleno H-7 proton in the chair conformation. 

These results also agree with the reeu 1 ts obtained from the theoretical 

study O#p2, Rolscular Mechanic 22) which show us that these are the most stable 

conformers for both iamrs. Moreover, the theoretical torsion angles obtained 

permitted the calculation23 of the corresponding theoretical. and very similar 

vicinal coupling constants (table IV). The only large difference wan a graater 

coupling constant 32.3 for the 2(R) isomer, in agreement with the experimental 

values and the axial-equatorial nature of these coupling proton8 in Z(R). 

As an extension of ths above studies. the selective hydrolysis of the trityl 

ether in each one of the braao derivatives 3R and 39. wae carried out and gave 

the bromo-hydrom derivative8 1lR and 11s respectively. Their configuration at 

C-2 was confirmed by treating them with AgOAc in DWSO. and in fact. the product 

118 yielded an almost equimolocular mixture of the corresponding derivatives 12R 

and 129, with a minor amounts of 10R and 109. On the other hqnd, 1lR 

preferentially produced the anhydro derivative 108, and a small amounts ?f 10R 

and 129 with traces of 12R. 

Schn IV 

Br 

Severa 1 observations in the lH RNR sgsctra 4r4 coneistont with thim oroesnt 

structural assigmnt. Thus. with the exception of the acetoxy derivatives 

7R.S. all the C-2(R) derivatives l how a larger chemical shifta for H-3 than for 

H-2. Invermoly, al 1 the C-Z(S) derivatives have larger chemical shifts for H-2 

than for H-3. In addition. 6 H-2(R isomer81 < 6 H-2 (9 isomers) , 6 H-3(R iaoarersl 

> 6 H-3(9 i8oa4r01 . 
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~nmider~tion of the l xpoctad confonwrm of 1lR and llb l hoxu the wr* 

suitable alepo8ttion of the terminal hydroxyl srou~ of 1lR. to trap the ion Pair 

resulting fraQ the interaction W-M, and the consequsnt facile ether formition. 

This again confirm the asafpnment at C-2. 

z e, C-Z(R) 

llli - 

35 (3, C-Z(S) 

11s - 

Fig b 

The oxidation of the epimer mixture 711.15 wae examined by the different 

method8 reported 13, however. these do not pezmit the Rurlt leation of the 

desired a-ketoerter 13. Consequently. the uee of pyridinium chlorochromate 

(PC0 , use studied. The bemt yield was obtalned when the oxidsnt WM intimately 

mixed with neutral “1303, and gave the chruaatorrraphically pure a-ketoester tn 

55.7X yield. The only by-product detected in this method. wau the rlbonolactone 

derivative 14 (21%). from which 13 was easily separated by thick layer 

chraaatosraphy over neutral Al&. The structure of t4 wae# confirmed because the 

same product wae obtained by oxidizing 2 with PCC. 

The 1H NW spectra of pure 13 could be obtained for the fir& time. altbouph 

NNR monitoring showed that It decomposed rapidly and yielded the la&one 14 am 

the only product. Because of the rapid decoepoeition we could not carry out an 

elewntal anal~sls. The oxidation procedure was studied under #ever&l different 

conditions. It wu observed that when 7R.B wae mixed with silica gel. 

considerable hrdrolysis of the trityl moup occurred and 14 was not formed. This 

Warpted the uwe of a wre basic medim. but it caueed a considerable formation 

of 14. Thi8 P#Y be explained by conaiderins a mechanism which could lead to 14. 

for exile; the formation of a chrclpate at C-3 via the enolato of 13. followed 

by the normal steps of the oxidation of ~IYCOIS. 

Fins1 ly. pure 13 or mfxture of 13 and 14 was reacted with either 

Ph$WRiCO~e or Ph3P-CHC(O)NH2 in anhydroue chloroform and yielded 13 or 16 

resPectivelv. These were purified by thick layer chrcmatography. 
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Acid hydrolysis 16 of 16 yielded showdomycin. vhlch was conflrmod by 

comparison with the lH NHR npectra with that reported an the llterature24. 

M. S. Pmo ChwAuz CI d. 

IL I5 - - 16 - 

Figure 3. Numeration employed ln NHR Tables for maintaining the ring 
numbers of the aerle. 

hat R-2 R-s N-4 II-S II-& n-71 R-n MS2 Rsa Trll~l OMUS 
me_--__ -_-----_-___ P--_--_---_-___^_ 

R 
as 

:: 
bI 
711 
n 
m 
R 
R 
n 
ia 
101 
IIR 
111 
15 
14 
15 
lb 

4.S5 1 4.u Y )rPY 4.b) w 4.22 cy s.21 41 3.14 Id 1.4T l.SO 
4.55 4 4.42 44 w Y 4.49 dd 4.11 444 s.27 44 S.IS u 1.54 I.S 
^_ 7.x3.4 3.1s u 4.35 44 3.n I s.n t 1.w 1-P 
4.u 4 4,s 11 4.0 M 4.72 u 4.1) ffl I.25 n 3.14 11 1.52 1.n 
5.574 - 

‘.‘S4”, ;5S 
Y 4.3 44 I.50 44 2.U 41 1.42 1.s 

5.3 I 4.41 Y 
4.1 id 4.U 

4.21 w s.Sb 14 3.12 44 1.5b 1.37 
5.S7 1 4.H 11 Id 4,2l 414 3.2l 44 S.11 44 1.3 l.SO 
4.2b d 4.3 44 4.U 14 4.M 44 4.Ob Y 1.24 41 S.12 44 1.45 1.25 
4.51 1 4.21 41 4.71 44 4.)) U 4,# 44 1.24 U 3.11 II I,51 l.S2 
4.U 4 4.R 11 4.84 41 4.71 44 4.M 14 3.U 44 Lb5 (4 1.52 1.m 
4.48 4 4.53 u 4-U bd 4.72 11 4.15 Y 3-n 11 3.w 14 1.u l.SO 
4.12 4 4.42 4 4.82 4 4.bl 1 4.lb a s.m 4 1.w l.Sl 
4,s bn 4.10 1 4.84 4 4.15 8 4.24 Id S.52 Ud 1.47 1.U 
4.N 4 4.42 U 4.0 U 4.74 44 4,,11 Ud L77 44 Lb4 41 I,SS 1.W 
4.51 4 4.U 11 4.84 Y 4.72 u 4.11 111 I.15 u Lb5 d4 1.n 1.w 
I_ 4.n ( 4.5s u 4.90 d1 4.15 B 1-U 11 S.lS 4d 1.4 1.n 
___ _ 4.W d 4.42 d 4.3 U 3.73 dd S.Ob dd 1.4b l.SS 
- 4,s dd 4.n U 4.Sb dd 4.lb ddd SaS4 dd S-14 dd 1.30 1.29 
- 4.87 U 4.7S Y 4.40 dd 4,Sl dU 1.27 Id Sal9 U 1.57 1.U 

3.7s 
S.&d 
f.81 
Lb2 
1.74 
s.m 
I. 10 
3.78 
1.Y 
s.n 
3.w 
s.Do 
s.n 
s.n 
S.lf 
s.87 

Se?& 

l.IS-7-m 
7.22-7.42 
7.25-7.42 2.5 100 
7.2-7.5 
7.15-7.31 
7.20-7.4s 1.1 ibe 
7.20-7.4s 1.14 Ml 
7.20-O-1.51 3.11 I#) 
7.22-7.Sl 1.11 w 

4.74 lo11 

sac mu 
3.u 101) 

7.1-7.10 
7.2M.4 
7.2b7.90 S.71 Ill101 b-24 ICS’I 
7.20-7-7.W 7.40 dW b.87 dd M-S’) 

?r&urt C-l c-2 c-s c-( c-5 c-b c-7 &%l2 92 )# ~Othrr 

MI.5 44.5 Is.0 t2.5 l1.b M.9 b4.1 1lS.b 27.3 25.1 52.0 R7 it-Trl 144,111,121,127 llrl 
1Y.O 44.b (s.b B4,b U.b 85.0 b4.b 114.0 27.4 25.b 51.0 I7 B-Tr) 14S.7,ln,CII,ln ITr) 

bl lb7.5 92.1 174.2 DO.2 IO.0 YJ b4.0 112.5 2b.7 25.b 51.0 87 IC-Tr) 
n 

lU.2,ll.S,l.a,l27.2 (Trl 
lb7.7 7l.B U.1 (0.7 al.9 IS.8 W.1 114.0 27.b 2%7 52.5 I7 (C-Trl 14S.4,12#.1,127,127.~ (1,) 170.2 (k0) 

n lb7.1 72.2 IS.2 l0.b 11.5 84.2 b4.1 114.0 27.4 25.5 52.5 B7 IC-Tr) lU.B,l27.7,l27.~,127.2 ITr) 170 Ml 
II 172.0 71.1 Y.0 I2.0 W.9 M.0 b4.0 114.0 27.7 2b.O 51.0 17 IC-Trl lU.5, 127.5, v( ITrl W, 
m 172.5 71.1 Is.0 #I.7 Il.7 M,b w.0 ll4.b 27.b 25.b 52.7 87 (C-Tr) 14S.8, 129.@,127.1 (Tr) 127, 
111 17S.O II;5 1.7 8l.V II.8 Y-0 U.5 114.0 27.5 25,s 52.5 

1Ol lY.5 7S.7 NO.7 11.0 12.2 U.5 a.1 112.5 2&I 24.7 52.2 
14 - - 175.5 Ib,O n.3 #I.# u.0 lIJ.3 27.J n,b -- 07 IC-Trl 1423, rZI.S, 12#, 12@.l (Trl 
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Product J2,3 J3.4 J4,s J5,6 J6 7a -___z- J6,7b J7r,7b Other’ - 

ii 

i; 
62 
7R 

E 

8X 
98 
10R 
108 
1lR 
118 
13 
14 
15 
16 

kX 33:: j”:: 4:es 36 

- 
6.5 33:: 

- -- 3.0 4.0 8:: 6PO ?X :*: 
13’: 

313 

::: 6.4 6.4 4.6 3.9 314 3’8 4:s 4’8 

1.9 :*B 
3:s 

66:: ::s :.5 

2”:: 
2’8 

0 ::6” 0 ::: 114 

10.0 
10.3 

10.3 

10.4 10.0 J2.4 0.6 

10.0 
10.2 
10.2 
12.0 
12.9 

11°8 
12:o 
12.1 
12.0 
10.7 
10.3 J3,31 1.7 
10.2 J3,31 1.8 J3’ ,RH 1.8 

TABLE IV 

Throroticml coupling conrtultr and tntrretaaic,dlrtancer for 1OR and 109 
1~.~~~~1~.111~~1~~~~..~~~~.~~~.~~~m~~.~~~~-~~~~~~~~~~~~~~~-~~~~~~~~~~ 
ROdUCt 52.3 J3,4 J4,5 JS,6 J6.7a J6,7b da-4 d2-7b 4-7a ---_--- __-__- ---- ---___- 

10R 1.58 0.78 8.06 0.82 1.28 2.55 -- 2.60 - 
108 0.76 0.78 8.06 0.82 1.35 2.40 2.55 - 2.61 

~~..11-~~~~~1~~11~1~~~---~~~~~.~~~~~~~-~~~~~~~~~-----~~~~-------~.----------- 

7a - ‘lendo: 7b - 70x0; interatomic distances in Angstrom8 

Exparimmnt@l Smction 

Xelting points are uncorrected. Intrarfg 
Beckman Aculab IV spectrophotometer. lH and 

spectra ware recorded wifh a 
C NRR spectra ware recorded wath a 

Bruker UP 200 SY spectrometer. Optlcal rotatlonm were measured with a Per- 
kin-Elnmr 241 polarimeter. Mass spectra were obtained with a Kratos MS-25 or a 
Hewlett Packard 5988A. Elemental analyses were carried out in the Nicroanalysis 
Ssr3ice of the University of Hhlaga. in a Perkin Elmer 240. The solvent systema 
used were ao follows: A. 6~2.5 hexane/ethyl acetate; 8. 1:l heqans/ethyl ether: 
C. 1S:l hexane/sthyl acetate; D, 8:l:l hexane/ethyl acetate/ethyl ether: E. 7:2 
hexane/ethyl acetate: F, 10:1 carbon tstrachlorlde/ethyl acetate; G. 1:2 
hexane/ethyl acetate. 

Methyl 3,6-~nhy~o-2dro~-2-br~~.3~ioopropylldrnr-7_Ptrityl-~-nlyc*ro- 
-p-a1 lb- and p-glycoro_P-•ltro-hoptonato8 (3R) u4 (381, and MotllY1 w-1.3- 
dldmom-2-broso-4,5-0_i8opropylld~no-7~rltyl-~-r~b~hept-2-~non~to (42). 5.42 
LT (10 rmol) of 2.3P_isopropylidens-5-p-trit::;Q~~uranoss (2) were ref luxed 
In anhydrous benzene (40 mL) with 6.58 g of methoxycarbonylbro 
methylenetriphenylphosphorane and 1 q g of benzoic acid. After 4 h.an NHR of a 
concentratd sam~lo showed a major proportion of 4, which partially cyclized 
into the reaction medium. After removing solvent. the resultant Wrup wag 
chromatographed on silica gel (Hsrck 9385, solvent 8). Three fractions were 
obtained: 0.6 g of 39, 5.25 Q of a mixture of 39 and 3R. and 1.06 II of 42. 
Slower chrmtography caueee s more cycllzatlon to 3R and 31. Total yield. 
6.76 g (89.5 %I. 

In another procedure, starting troar 4.42 g of 2 (10 marol). uelng the MUM 
reactive proportions, without catalyst, and after 6.5 h. the reaction mixture 
wan poured Into 100 mL of solvent B and flltered with suction through 20 CJ of 
silica (Merck 7734) . The silica was washed (4 x 25 mL solvent B), and the 
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11R: R 0.16 0.146. XeO il 1. tsolvent Al: W bax 206 nm (E 304. ReOHl: (al2OD -10.95 fc 

1x9: R 
R 

0.12 (solvent AI: W Imax 211 nm (E 328. HeOH): 
0.325, Me0 1. 

kE)~# +6.15 (c 

118 and 119: (7gBrM+-Mel: IR v Tax (KBr): 3400. 1720; RS 311 m/e fslB&-Mel, 309 
Anal. 

5.32. 
Ca c. for CllH17c&Br: C, 40.63; H. 5.27. Found: C, 40.61: H. 

Methyl 3,6-anhydro-rl.J-P_iso~ro~Y1idene-_P--alIo-2-he~tuloeonate (131, and 2, 
3-Q-i~opropy1idom+-+-trfty1-1,4-ribonolaotone (14). A mixture of BR and 89 
(130 mg, 0.26 amroll wor8 retluxed in anhydrous benzene 15 aaL1 with a mixture of 
111 mg (O-S1 nrnoll of Pyridinium chlorochromatr and 250 ms of neutral Al 03 that 
had prsviouoiy been thorarghiy mixed fn a mortar. After 2.5 h. the solu z ion was 
filtered. and the precipitate washed with ether (2 x 5 mL1. The combined 
filtrate8 wore evaporated and uurSfisd by thick laxer chrcmatouraohv (neutral 
Al20 

8' 
Merck 1092, eolvent El. giving 50 ms of 13 (i5.7 

_.___~_ 
21 and 23 &-of 14 (21 

%I. anpound 14. wan obtained m 2: 139.4 ars (0.32 arm011 of 2 were refluxed in 
anhydrous bsnzene (2 mLI with a mixture of 139 mg (0.64 rmnoll of vyridinium 
chlorochromate and 375 ms of NaHC4 thoroughly mixed in a mortar. After 9 h. the 
solution was filtered and the precipitate washed with ethsr (2. x 5 mLl. The 
combined filtrates were evaporated and purified by thick lay&.chromatosraphy 
using solvent E. giving 102 mg of 14 (73.6 %I, with the 44m4 analytical and 
spectral data as the compound isolated from 8. 

13: Rf 0.22 (solvent Al: IX vmax M&-l: 1750, 1740 , 
14: 

R5 
0.47 (solvent Al: WA,, 204 MI (E 4760, MsOHl: IR vm,(KRr): 
(M+l. 415 (H+-Mel. 

1750; 
Its m/e 4 0 

Anal. 
6.28. 

Calc. for C27R2605 x 1/2 X20: C, 70.88: H, 6.39. Found: C. 70.74: II, 

Dimethyl 2-~2.3~i~opropulldone-S~trityl-6-D-ribofurano~ylfmalrats (15). 
A solution of 13 130 ms, 0.10 ~mpO11 , and methoxycarbouylmethylenetriphenyl- 
phoephorane (23.0 mg, 13.86 nun011 wore refluxed in anhydrous chloroform. 
overnight. TLC indicated the abeonCe of 13. and the 'presence of 13 CR 0.6. 
solvent A) . The reaction mixture wan concentratsd and-purified by thickllayer 
chromatography (solvent F). 

1s : Rf 0.6 #y;;e,": (film): 
1715,1700; (a)20 + 

2-(2,3~Isoproprlidsne-S-P_trityl-8-D-ribofuranosy1~~1eimlde (161 and 
ehowdoravcin (11, A solution of 13 (40 ms. 0.08 IfmloiI and carbamoylme- 
thylenetriphenylphosphorane (25 ms, 0.08 atoll. in dry chloroform (2 r&l were 
stirred at room temperature for 2 h. Then. the solvent was evaporatsd and the 
residue was purified by thick layer chromatography (solvent Dl. giving 25 mg of 
16 (61.6 %I. 

16: Rir 0.3 (solvent Al; W 1 
3450-3360. 1720. 1610; go::: :!5& ::;I: maleimide rest). 267 (If*-Tr+l). faf20D -42 2, 

67.9:!a:: :":x; N. 2.0% 
for c ~H~QO#. 2H20: C. 67.99: H, 6.07; N. 2.5 . Found: C: 

c01.~~, giving 1. 
-moval of.thb protecting group was made following the vrocedure 

whose NHR and IR matched those rePOrted previously 
t?f Just and 

. 
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