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Inlerest in L-aseorbic acid (Vitamin C, 1) continues unabated ™2 In addition to
its unmporlunice in nutrition, 1. -ascorbic acid has tound application in Tood preservation
and also in non-food areas™ . Passible uses in medicine® | from mevention o hladder
carcinoma to treatment of the common cold . have been actively considered. In spite of
this extremely widespread interest, surprisingly lew analcgues have been prepared in
whicl: the enolic hydroxyl groups have been replaced by alternative groups®  2-Amino-
2-deoxy® 10 (2) and 2 3.giamino- 2 3-didsoxy "2 (3) analogues bave been obtained
by the reduction of appropriile nitrogen derivarives of detydre-U aseorhic azul. and the
farmer has high anti-scorbutic activity'® 1 1he prepucation and properties of ollier related
compounds is, to our knowledge, a relatively unexplored area, We now repori on an
investigation directed towards the synthesis of sich compounds by suitable inodilication
of the readily available mucochlorie acid™® [3 ddichloro-Shydroxyfuran-2(36 one, 4]
and mucobremic acid*® [3.4«libiomo-3 hvdroxy furan-2¢5H71-one. 5} . This highly
Tunctionalised systemn is particularly versatile as & synthetic starting-point, since the two
halogen atoms in each compound can be replaced by nucteophiles in a double | d-addi-
tion-elimination reaction® and. in the S-subslitutcd derivarives 6 and 7. the halogen
atom at C-4 may be replaced specifically S .

Trearment of 4 with 1 molar equivalent of methyl dietlvlphosphonascetats
in a Horner Emimons reaction afforded (27,4472 3 dichlore -5-methoxvearbonyl-2 4-
pentadienoic acid (8]1&‘ ap. 139 1417, Mo data [{CD3),C07: TH.8 206 (CH, ).
6.82(d, 4 16 Hz, =CH— 1. 8.8 {d. =CT 1 and 12.27 (bi.s, COOH): *3C. a8 S2.4 (CH, ).
1274 (=CH—), 1298 (=CC! ), 1371 {=CH -). 1403 (=CCl }.and 1623 lan?2
(2 C=0). Simlar treatment of § gave (27 4412 3-ibromo->-methoxycarbonyl-2 -penta-
diencic acid!? (9.

On Feating » solution of 8 in »-xylene under reflux for 30 min, smooth cyelisa-
tion oceurred by conyugate addition of 1hie carboxylic function (o the o, g-unsaturated

*To whom commumentions should be addressed.
i ise, of course. the availability of O-ulky1® . O-acyl®, and Gglycosyl” derivatives of Toas-
ul positions 2 and 2, as well as such imorganic osters® us the 2-ulphare and 2-phosphiite.
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ester function to afford 3 4-chloro-5 {methoxycarbonylmethyl)furan-2(5H)-one (10),
m.p. 36—37°. N.m.r. data (CDCl3): 'H, § 2.73 (dd, Jes' 17,756 7 Hz, H-6%),3.15 (dd,
Jsg' 5 Hz,H-6"), 3.76 (s, OCH;), and § 45 (dd, H-5); 3C, 5 36.4 (CH,), 524 (OCH,),
78.3 (CH), 121.9 (=C{3] C1)*, 151.0 (= 0[4]c1~)* and 164.5,168.2 (2 C=0). Like-
wise, 9 gave the dibromide 11, m.p. 56.5—-58.5°. N.m.r. data (CDC13). H, 5 2.83 (dd,
Je' 17,056 7 Hz, H-6), 329 (dd, Js ¢+ 5 Hz, H-6"),3.90 (s, OCH;), and 5.65 (dd, HS)
13C, 5 36.7 (CH,), 52.5 (CH,), 81.2 (CH), 115. 7 (= C[3]Brw)** 146.8 (=C[4] Br—)**
and 165.7,168.6 (2 C=0). Under similar reaction conditions, (2Z 4F)-5-ethoxy-
carbonyl-2 4-pentadienoic acid'” (12) conld not be cyclised.

Treatment of a solution of 10 in methanol with 1 molar equivalent of sodium
azide at room temperature for 4 h gave, in 86% yield, the 4-azido-3-chloro derivative
13, mp. 53 -54.5°. Nm.r. data (CDCLy): *H, 8 2.60(dd, Je ' 17.J5 ¢ 7 Hz, H-6),2.96
(dd, Js ' 5 Hz, H-6"),3.76 (s, OCH3), and 5.15 (dd, H-5); ©°C, 5 36.6 (CH,), 52.4
(OCH,). 74.6 (CH), 108.4 (=CCI—), 154.0 (=C[N4] —), and 165.9, 168.5 (2 C=0). That
the azido group had been introduced at C4 was indicated by the relatively deshielded
position of the resonance for this carbon atom in the substitution product compound to

$H-6 and H-6' refer to the protons of the methylene group in the methoxycarbonylmethyl group.
*The assignments are based on the allocation® of resonances in the 3C-n.m.r. spectrum of 4 at
122.2 and 149.7 p.p.m. to C-3 and C-4, respectively .
**The assignments are based on the allocation® of resonances in the "*C-n.m.r. spectrum of 5 at
117.0 and 147.0 p.p.m. to C-3 and C4, respectively.
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that for C-4 in 10 (A8 +3.0 p.p.m.), and the remarkably shielded position of the reso-
nance for C-3 in the substitution product relative to that for C-3 in 10 (A5 ~13.5 pp.m.}.
Such shift differences are cntirely analogous to those observed!® between '3 resonances
for the corresponding carbon atoms in azidomaleic anhydride (=C[N3]- at 146.9 pp.m.
and =CH-- at 109.3 p.p.m.) and chloromaleic anhydride (=CC] - at 143.3 p.p.n. and
=CH--at 129.3 p.p.m.). The shielding effect at the 3-carbon atom of an azado-alkenc,
R!R2C=C(R3IN; . may be attributed to a muajor contribution of the canonical form
RIR2C- C(R*)=N N=N to the overall resonance hyhrid for the malecule.

Treatment of 10 with 1 molar equivalent of the potassium salt of thiophenol in
methanol proceeded analogously, to afford the 3chloro<t-phenylthio derivative 14
(7277). m.p. 68.5- 70°. N.unr. data (CDCly): "H. & 235 (dd.,Je e 17. S5, & Hr. H-0),
2.75(dd, Js6- 4 Hz, H-6"). 3.65 (s, OCH ;). 527 (dd. H-5), and 7.53 (brs., Ar Hy. ¥C.

6 37.6 (CHz).52.3 (CH;3).77.7 (Cl). 11783 (=CCl ), 125.9,130.2, 1306, {344 (aro-
matic C). 157.3 (=C[SPh]| -),and 165.7, 168.5 (2 C=0). The position ot the phenylthio
substituent in 14 was confirmed by the deshielded position of the 3C resonance for C-4
relative to that for C-4 in 10 (A8 +6.3 p.p.m.). This deshielding effect on replacement
of a chlorine atom by a phenylthio group is analogous to that observed between chloro-
ethylene (=CHCI at 124.9 p.p.m )*® and phenylthioethylene (=CHSPh ut 131.6 p.p.m.}> .

On treatument with such oxygen nucleophiles as sodium methoxide or sodium
benzoare in methanol. 10 gave mixtures of polar products which we have not succeeded
in separating.

With the availability ot the 3.4-disubstituted 5<{methoxycatrbonylmethyhfuran-
2(SH)-ones 10, 11, 13, and 14, achievement of our ultimate objective requuies transtor-
mation of the methoxyvcarbonylmethyl side-chain into an a.g-dthydroxyethyl group so
that the relative sterecchemistry at the two chiral centres is zireo ., followed by resolution
of the racemic materials. Both of these problems are currently heing investigated,

REFERENCES

C. G. King und }. J. Burns (Eds.), dna. N.Y. Acad. Sci., 238 (1975} 1 -552

P.A. Seib and B. M. Tolbert (Eds.), Ascorbic dcid- Chemistry, Metabolism, and { 'ses, Adr.
Chem, Ser., 200 (1982).

T. C. Crawford und 8. A. Crawtord, ddv. Carbohydr. Chem. Binchem., 3T (1980179 155,

C. G. King.in ref. 1, pp. 540545,

Ref. 1, Part IV Pharmacological Aspects, pp. 355--437.

B. M. Tolbert. M. Downing, R. W, Carlson, M. K. Knight, and I, M. Baker, in ref. L, pp. 48-69.
W. A. Szarek and K. 8. Kini. Carbohydr. Res., 67 (1978)C13-C16.

F. Micheel and R. Mittag. Neturwissenschaften, 25 (1937) 158 159.

F. Micheel and R. Mittag. HoppeSevier's Z. Physiol. Chem., 247 (1937) 34 42,

10 F. Smith, Adv. Carbohydr. Chem., 2 (19461 79 106,

11 I'. Micheel. G. Bode, and R. Sichert, Ber.. 70 (1937) 1862 - 1866.

12 B. Gross, M. E1 Sekily. S. Mancy. and H $. k1 Khadem, Carbohydr. Res., 37 (1974) 384 _389.
13 8. Beuttie, I. M. Hedlbron und b, Irving, J. Cliemn. Soc., (1932) 260 - 268,

L4 Ore. Synrh. Coll. Vol T1°, (1963) 688 -689.

15 T.I Bobrova. S. D. Volodkovich, and $. S. Kukalenko, J. Gen. Chem. USSR, 44 (1974) 370 -372.
16 T H Wasserman and F. M. Precopio. . Am. Chem. Soc.. 76 (1954} 1242 1242,

13 =

R RN I NV I N



PRELIMINARY COMMUNICATION

17
18
19
20
21

A. H. Al-Hakim and A.H. Haines, Tewrakedron Lett., 23 (1982) 52955298,

E. Lippmaa, T. Pehk, K. Andersson, and C. Rappe, Org. Magn. Reson., 2(1970) 109-121.

A. H. Aldlakim and A. H. Haines, unpublished observations.
G. Miyajima and K. Takahashi, J. Phys. Chem., 75 (1971) 331334,

Q. Kajimoto, M. Kobayashi, and T. Fueno, Bull. Chem, Soc. Jpn., 46 (1973) 14221425,

(954



