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Durmg the past two decades. the synthetic chemistry of branched-chaln sugars has 

developed very rapIdly’ ; many of these sugars have been found rn anilblotlcs’3, and some 
nucleoside derivatives’ have exhIbIted bIologIca acbvily. A few naturally occurring anti- 

blotics contam components which belong to a special and rare clsss of branchrdchntn 

sugars, namely, that ofgem_diC-alkyl derivabves; these sntlblotlcs Include rovoblocln3 and 

chlorobiocin, coumermycin A-l (ref. 5) anA coumzrrnycin A-2 (ref. 6), antlblotlc X-5 108 
(goldmomycin)‘, mocimycm (kirromycin)‘, and efrotomycin’. Recently, the synrhesls of 
a nucleoside in which the carbohydrate moleiy con tams a gem-dlC-(hydrosymethyl) 
grouping was reported . lo At the present time, there is a dearth of examples of the synthesis” 

of gem-die-akyl carbohydrate derivatives. However, in recent years, several elegant syn- 
thetic methods for gerninal alhylatlon at a carbonyl crubon atom have been developed’* ; 
these are oi potential utihty in the carbohydrate field. Here, we describe the converslon of 
L-glutamic acid intogemdiC-methyl carbohydrate derivatives. and the synthesis. from one 
of them, of a nucleoside, namely, 6chloro-9-(5,5dimethylfuran-2-yl)purine (13). 

The lactone alcohol 2 was prepared from ~-glutarmc acid (2.smlno-2,3,~-trldeouy-L- 
gQ)cero-pentaric acid: 1) b,r the method described by Tanlguchi ef (11. 13, which involves de- 
amination of the amino acid to give, after esterification, 2,3dideoxy-D-gIj&ro-pentao- ,4- 
lactone Sethyl ester, which was reduced with so@um borohydride in ethanol to afford 2,3- 
dideoxy-D-gbcero-pentono-I +lactone (2) (see Scheme I). The hydroxyl group in 2 could 
be protected by conversion of 2 into the known I3 benzyl ether 4 or the ferf-butyl&methyl- 
silyi’” derivative 3. Compound 3 had b.p. 800/1 .O t3rr and [a],” +S.2” (c 2. I, chloroform). 
Treatment of 3 with methylmagnesnim iodide m dlerhyl ether for 1 h at room temperature 
gave the monosilylatzd trio! 5 in 70% yield; m.p. 65-67”, [c~]g +2.8” (c 2.5, chloroform); 
yWot 3333 cm-l 

rnx 
(OH), no C=O absorption. Simdarly, treatment of 4 under the same 

Grignard conditions afforded the corresponding monobenzylated trio1 6 m 73% yield; b.p. 
83”/-I .O torr, [a]: -4.6” (c 2.8, methanol); vLyX 3130 cm-’ (OH), no GO absorption. 
Removal of the protecting group in 5 by the use of tetrabutylammonicm fluoride in tetra- 



c2 

C02H 

H2t1+?IH CH 
I 2 

CH2COZH 

1 

no 

* 0 -Roco - 

2 
a R:SIfMeli~~~ 

3 
4 R:CH2Ph 

FH’OR 

HoYH 

THZR 

H”YH 

tH2,‘, Me 

yH2 

CH2 - 

F”2 
*=OfH 0 

l A 

Me-;-Me 

7”’ 

$.“2 

FH2 ’ b 
MZAc OH 

Me-C-bre 

bH 

ML=-c--M* 

d” AH 

5 R-S1&lel2CMp~ 8 R~OSCI~C,HI-M+ .p 
11 

8 R.CHpPh 9 R:rJs 10 

1 R:H 

Scheme 1 

hydrofuran, or m 6 by hydrogenol) SIS III methanol over 1OZ palladmm-on~arbon, yielded 

the free trio1 7 as a colorless syrup; [a]: -I I .6” (c 1.7, methanol). Thus, the key inter- 

mediate 7 can be conveniently prepared by either of these two routes; however, for large- 

scale syntheses, that employmg the rerr-butyldimerhylsilyl protecting group is more expen- 

sive. Treatment of 7 with 1. I equivalents of p-!oluenesulfonyl chloride in pyridme for 22 h 

at room temperature afiorded compound 8 as white needles in 4.&Z yield; m.p. 94-9S’, 

14: -2.2” (C 2.2, methanol). Displacement of thep-tolylsulfonyloxy group in 8 by treat- 

ment with so&urn azide !n bolltng NJ’-dlmethylformamide for 24 h under retlux afforded 

the azide 9 as a colorless oil in 60% yield: [LY]~ -I 0” (c 2.7, chloroform); RF 0.43 [t.l.c.* 
in 2: 1 (v/v) ethyl acetate-petroleum ether]. The secondary hydroxyi group in 9 could be 

selectively acetylated with acetic anhydrlde-pyrldine during 18 h at room temperature, IO 

gve 2-Gztcetyl-1-azido-I ,3$,6-retradeoxy-SC-methyl-t_-glycero-hexitol (IO) as a colorless 

oil in 87% yield; [(u]~ -8 2O (c 3.3, chloroform);Rr; 0.56 [3 : 2 (v/v) ethyl acetate- 

petroleum ether];vs 3472 (OH), 7105 (N3), and 1745 cm-’ (C=O); p.m.r. data? 

(chloroforms): 6 6.70 (Zproton. AB portron of ABX pattern, H-l ,I’), 5.20-4.70 (m, IH, 

H-2). 2.05 (s, 3 H, OAc), 1.75-l .35 (5 H, H-3.3’, H-4,4’, OH), and 1.20 (s, 6 H, 2 Me). 

Irradiation of a solution of 10 in benzene under nitrogen wirh U.V. Ilght* for 6 h at room 

temperature afforded 2U-acetyl-3,4,6-tr~d~o’iy-5-C-methyl-L-g~cero-hexose (I I) as a 

colorless syrup in 51% yield; b.p. 80”/2.0 torr; [Q]; + 17.6” (C 2.5, chloroform); RF 0.2 I 

[ 1 : 3 (v/v) ethyl acetate-petroleum ether] ; Y Lc 3430 (OH) and 1745 cm-’ (C=O). A 

dent feature of the synthesis is that the chlrality of the starting material I IS preserved at 

C-2 in the final product 11. 

*TLC. WaS prformed wit!~ Sdiu Gel G; the term “pctrolcum ether” refers to tie fraction having b.p. 
60-80”. 
iP.m.1. sprctra were recxxded at 60 hlHz with tef.ramethyMane as the infernal standard. 
*lrradlation WaS performed wilb a 450-W. Haqovia, medium-pressure, mercury-arc lamp (Cat No. 
679A-36) ~~ntavled UI a water-cooled, qurutz unmcrson-well; a Vycor 7010 filter-sleeve was employed. 
The whole assembly was mounted in a borosthcare gks reaction-vessel 
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The trio1 7 was also a key mtermedlate m the synthesis of sgem-di-C-methyl 

derlvatlve rewmbhng a carbohydrate, namely. 5,5 dunethyl-l-furanol (12, see Scheme 2). 

Thus, oxldatlon of 7 with so&urn metaperiodate readily afforded 12 as a colorless liquid; 

RF 0.77 (ethyl acetate); V$ 3448 (OH) and 1739 cm-’ (vw, C=O); p.m.r. data 

(,chioroform-d): S 5.10 (bs, 1 H, H-l), 4_20-3.10 ( m. 2 H. 2 H-2). 3.40- 1.70 (3 H, 2 H-3, 

Ot!). and 1.70- I .OO (6 H, CMel). The observation of a very weak, C=O absorption in the 

1.r. spectrum is indlcatlvc of the presence of a trace of the acyclic tautomer. Treatment of 

12 with 6chloropurme, dlethyl azodicarboxylate, and melhyidlphenylphosph~ne m tztra- 

hydrofuran for 21 h at room temperature gave 6+zhloro-9~5.5-dimetylfuran-2-yl)purme 

(13) as colorless needles in 54% yield. m.p. 62-63°;R~0.52 (ethyl acetate); AZ:” 

763 nm (E,,,~I 7.30); p.m.r. data (c’hloroformd: 6 8.76 and 8.32 (2 s. I H each, H-2 or H-8), 

uIO( l-proton apparent t, H-Z’), 3.10-180(4 H,2 H-2’, 2 H-3’). l-47-1.35 (6 H, CMe2). 

The cowersion of I2 mto 13 IS another example of the appllcatlon of the method” recent- 

ly developed for the synthesis of nucleosides by direct replacement of the anomeric 

hydroxyl group. 

ACKNOWLEDGMENTS 

The authors are grateful to Professor 1. K. N. Jones for his mtcrest and encoursge- 

ment, and to the National Research Council of Canada for their financisl support of this 

work. 

REFERENCES 

(u) J. S. Brimacombe,Angew C&m. Inr. Ed. Engl.. 10 (1971) 136-248:(bj H. Crixbach and 
R. Schmid. rbrd., 1 I (1972) 159- 173: (c)W. A. Szarek. MTPInt Rev. Scz. Org. Chem. Ser. One. 
7 (1973) 85-90;(d) W. A. Srvek and D. M. Vyas, rbrd.. 7 (1976) 105-108. 
E. Walton. S. R. Jenkins. R. F. Nutt. M. Zimmerman. and F. W. HoEy.J. An;. Chem. SOC.. 
88 (1966) 4524-4525; J. M. J. Trencher. J. Tronchct, and R. Graf. I Med. Chem , 17 (1974) 
1055- 1059. 
C. H. Shunk, C. H. Stammer, E. A. Kaczka. E. Walton. C. F. Spcncxr. A. N. Wilson, J. W Richter. 
F. W. Holly. and K. Folkers.1 Am Gem. Sot.. 78 (1956) 1750-1771. 
L. Ninet, F. Benuet, Y. Charpenile. M. Dubost. J. Florent. D. hlancy. J. Prcud’Homme. 
T. L. Thxfall, B. Vulllemin. D. E. Wri&t. A. Abraham. M. Carder. N. de Chzzelles. C. Godxd. and 
J. Theflew. C. R. Acud. Sri.. Ser. C, 275 (1972) 455-458; L. Dolak, I clnrrblor.. 26 r1973) 
J21-125. 



5 H. Kawaguchi,T. Naito. and H.Tsuhura,J. Antibiur. SW. A, 18 (1965) 11-X. 
6 H. Rawa_p~Jchi, T. hliyakr, and H. Tsukutra, J. Annbror. SW. A. 18 (196.5) 220-222. 
7 H. Maehr,T. H. Wdliams, hl. Leach, and A. Srcmpel. Hrlr. Chim. Acre, 57 (1974) 212-213; 

H. Maehr, hl.Lcssh, T. H. Wtiama, W. Benz, J. F. Plount. and A. Stempel, J. Am CIIem SW., 
95 (1973) 8448-8449;H. hlaehr, 1. F. Blount. R. H. Evans, Jr.. hl. Leach. J. W. Wejtley, 
T. H. Warns, r\. Stzmpel, and G. Buechl. Hcb. firm. Acre. 55 (1972) 305 I-3055. 

8 H. hfaehr, hi. Leach, L. Yannchuk, and A. Stemps1.J. Am. Chem SC., 95 (1973) 8449-8450. 
9 R. Wa,W. Ma~eje, R. Weston, and J. Bunbaum, J. Anlrblor., 29 (1976) 670-673. 

10 D. L. Leland and hi. P. Kottck, Curbohydr. RET., 38 (1971) C9-Cll. 
11 E. P. Vaterlus, J. KISS, and H. Spiegelberg, &IV. Cilmr.-Acr,r, 47 (1965) 381-390: R. Kuhn and 

D. Weiszr, JUS~US Licbigs .-Inn. Chim., 601fl9.57) ‘OS-217;O. Achmntonicz, Jr., P. Buhowsti, 

B. Szechner, 2. Zwierzchowska, and 4. Zamojski. Taruhsdron. 27 (197 1) 1973- 1996; 
0. Achmstowic?, Jr., G. Crynktzwtcz, and 8. Szechner, ibid., 32 (1976) 105 I- 1054; D. J. Ward 
Ph.D. Thess Queen’s Uruvcrs~ry, Kmgs~on, 1976. 

12 E. I. Corey and J. 1. Shulman,J. .-lrn C’hem Sot., 92 (1970) 5513-5523;G. Andrewsand 
D. A. Evans, Terruhedron Lrtt., (1972) S 12 l-5 124; B. hl. Trost and hf. 1. Bo&nowicz. J. Am 
Chum. Sot., 95 (1973) 2038-2040; B. kl. Trost and hl. Preckcl. ibid., 95 (1973) 7862-7863; 
c. H. Posner and D. I. Brunelle,J. Org. Chem., 38 (1973) 2717-2756;J. P. Natlet. R. B~rei, 
C. Aranaud. and J. Huet, Termhedron Lerr.. (1975) 1843-184-l. 

13 hf. Taniguchi. K. RoBa, and S. Yamada, Tetmht&on, 30 (1974) 3347-3552. 
14 E. J. Corey and A. Venkareswariu,J. Am. Chem. Sot.. 94 (1972) 6 190-6191. 
15 W. A. Szuek. C. Depcw, H. C. Jarrell, and J. K. lu. Jones, J. Chem. Sot. Clam. Commun., (1975) 

648-649. 


