Carbohydrate Research, 149 (1986) C5-C8 (o]
Elsevier Science Publishers B.V., Amsterdam — Printed in The Netherlands

Preliminary communication

A new method for the synthesis of 3,6-anhydrohexose phenylosazones
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Treatment of tetra-O-acetythexosulose 1,2-bis(phenylhydrazones) (e.g., 2a) with
sodium hydroxide in aqueous acetone yields dianhydrohexose phenylosazones'*2, the cor-
rect structure of which (e.g., 5) was determined® by a !H-n.m.r. study of the monoacetates
(e.g., 6). Under similar conditions, starting from the penta-acetate (3) of 2, no dianhydro-
hexose phenylosazone was obtained but an unidentified amorphous product was formed®.
Moreover, as O-acetyl-3,6-anhydrohexosazones (e.g., 8 and 10) failed?® to give dianhydro-
osazones, the formation of a tetrahydrodiazine ring was postulated to precede® that of the
3,6-anhydro ring.

The mechanism of the formation of a 2-phenylazo-1-phenylhydrazono-2-alkene
intermediate'®*—7 from the osazone 1 and the stereochemistry of the anhydro ring for-
mation®~° in acidic media have been elucidated.
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As the degree of acetylation of the osazones seems to determine the type of
products formed in basic solutions, the alkaline transformations of acetylhexosulose 1,2-
bis(phenylhydrazones) (2), 1-acetylphenylhydrazone 2-phenylhydrazones (3), and 1,2-bis-
(acetylphenylhydrazones)!! (4) have been investigated.

Treatment of tetra-O-acetyl-D-lyxo-hexosulose 1-acetylphenylhydrazone 2-phenyl-
hydrazone (3a) with sodium hydroxide in aqueous acetone afforded crystalline 3,6-
anhydro-D-lyxo-hexosulose 1,2-bis(phenylhydrazone) (7) and not the unidentified
amorphous material previously claimed®. Compound 7 was also obtained by the action of
2 mol of sodium methoxide in anhydrous methanol on tetra-O-acetyl-D-lyxo-hexosulose

0008-6215/86/$03.50 © 1986 Elsevier Science Publishers B.V.



PRELIMINARY COMMUNICATION

C6

“(foueyzow ‘7870 9) pS— m (] BTy “o1b PUB o,/ OBUSINE JO 0SOU) UM [BOTJUAPT 418 wingjoods ‘1
3y} pue (2UO}0B~ULIOJOIOND 718 “0'1'}) anjua 4 ¥ Y3 { g (opInuola0e WoN) L1751z (dw ; wOWRBS (0, OTUNNG UR YUM (*D°T3 puB dw)
[eSL3USDE 218100811} By} SAIS 01 OPHPAYUE ofja0e Sulfioq Y3im JudLLIEDL) Aq OSTE PAUHUIPTy *, (JOURISW ‘SE°0 3) 1L+ § [0] ‘g (lousow ‘¢'p 9)
JL+G1n] ‘s {Jounyiomw ‘¢ 3) 95+ m« [0] “ o (IOUBIOUWY) T8+ © oo (JOURIISW 'TE'0 I) [S0L+ (o (IOURYISW ‘RE0 1Y $T) T°TY+ « (I §) S'EC+
mmau WY snoIpAyuy 7 TBLISIBL ,OTIUSYING JO 18} Y3IM [edpjuopt st wngjoads 1y oﬁé *yefToueyious snoanbe woly) STT—HIL ¢ o (SNIHIUOIE0E
WOLS) 07T * 7 (IOURYISW WOL) LIT~9TT ‘1z 9TT~STL “orver oS “a1 HTTHIT *, (10uepow woy) p17—¢1¢ “dw Wig ey 3aF o3 autpuid
~JPUPAYUE 11308 YUA JUSWIB0I] Aq PSUIIUOPE OS[e sBA 1] “uomioads , 01 Usyine un Jo 0501} YIIA [ROXIUOPI a3k B jo wmxoads "'l pur (suojaoe
~ULICJOXOTYod 7:8 “aT1i6H 0) dy ayx S "(JTourlaAxoyjauI-7 Woxy) L8T—§8T AWk 117, *(TYI-~3UOJA0R WIOLY) pGT—E6T "d'Ur ¢\ )Y formyxTILr
uooRal oY) wolj A[IoLI( r -jusfeoi oy} Jo uomppe S10[dwod 13V , 'Y gy Sutinp o3upds opurepodAy B woly pappy q srnyeraduis) wooI Y ,

(99D €791 N
(€6'5)86'S‘H
(IS'€9) C€'€9 D (HOSH ‘SE°0) (NOPH) €0 () ()
‘O'N"H""D wl9- JLTT-STT (v¥) v6 8z HOPWPWORNWSO  *pHD 97 6
(NDPWO) €D ) ©
¥ ySLIT-9TL (L5) 66 87 HOPW/SWOENWS'0  ,°DHO  w®¥
(9¥'91) v'91 ‘N
(26S) S6'S'H  (HOS ‘S€°0) (NOW @s) 0 @D
(IS'€9) LT'E9 D 1£19+ e 1547 (29) 56 0T HOPW/PWOBNWS'0 FOHD s
(NDW) 59 €3] ©
y'SLTT-STL 9L 8% HOSW/PWOENWS0  ,DHD 5%
(%90 Ly'9L ‘N (NDWW) (918) 59 WO
‘O'NH'D 49812 STT (¥$) 86 T YOUN WSE'0 0D o€ L
(HO*HO"HOOW)
2T81—081 @ (07) HOW ©
SIONFHTD pE6I-T61 (15) 26 vt gHO'HN 000 () “IDHD  w¥ e
{upshioas {10uem}
{*2p3) punof :‘jpuy’ {1usajos o} Jo quangos)  [laand) apruo]  ,fy) sun {Tw) {rwj oaeiow
oaiog  (-5ap) I v] {8op) "d'W (%) p1o1x  uoyovay 1uasy Juaa108  Supapls  1ompodd

6 ANV ‘L 31 30 VIVA TVOISAHd ONV NOILVYVJINId

T4T4V.L



c7

1,2-bis(phenylhydrazone) (2a), 1-acetylphenylhydrazone 2-phenylhydrazone (3a),and 1,2-
bis(acetylphenylhydrazone) (4a). Under similar conditions, the formation of 3,6-anhydro-
L-lyxo-hexosulose 1,2-bis(phenylhydrazone) (9, the enantiomer of 7) starting from tetra-O-
acetyl-L-xylo-hexosulose 1,2-bis(phenylhydrazone) (2b) demonstrated the validity of the
stereochemical rule®® for the formation of the 3,6-anhydro ring in acidic media from the
unacetylated osazones.
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As >1 mol of sodium methoxide per mol of acetylated osazone was necessary to
form the anhydro-osazone, the transient formation of a 2-phenylazo-2-alkene intermediate
(similar to that suggested‘b A6 for the reactions of unacetylated osazones in acidic
media) by loss of 1 mol of acetic acid must be supposed. This reaction, leading to the
formation of an anhydro ring, is similar to that reported'? for acetylated sugar formazans
when treated with sodium methoxide. Accordingly, the treatment of 4a (not capable of
losing AcO-3 before being N-deacetylated at the 2-phenylhydrazono moiety) in
chloroform-—methanol with a trace of conc. ammonia, added at intervals of 1—2 hours,
afforded, after deacetylation, D-Jyxo-hexosulose 1,2-bis(phenylhydrazone) (1a) which
could be reacetylated to give 2a.

The reactions of 2—4 (n = 2 or 3) with O, N, and S nucleophiles are being
studied.
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