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Note 

The reaction of keto-D-fructose penta-acetate with dlazomethane* 

STEIXAR HAGER, LARS KILAAS, WILIER LWAVDE, +XXD THORLEIF A~THONSEN 

Otgarttc Clt~nrr~tr v Laborarot to, Not wcgtatt Itrrtrrrtr~ of Tccttttolog~, Uttt\et Jttv of Tt ottrfhL tttt, N-7034 
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(Recelxed Aprkl Xnd, 19S0, accepted for publrcatlon June 5th, 19SO) 

The actlon of dlazomethane on k&o-D-fructoqc penta-acetate (1, 1,3,4,5,6- 

penta-O-ace@-D-nr a&o-heuulose) dissolved III chloroform contalnmg traces of 
methanol was reported’ 3 to give 75 % of a crystalhne epoxlde [rn p S6-S7”, [XI:: 
t32” (chloroform)j, but the stereochemlstry of the leactlon was not elucidated 

This epoxlde has been used m ‘1 synthesIsa of (+)-aplose (2), but the stereochemI\try 
of the reactlon was~not-,lmportant because the choral C-2 became the achlral C-3 In 2 
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Much work has been done on the addltlon of drazomethane to glycosulose 
denvatlves ’ 6 Such compounds are usually m a fixed conformatIon and, on this 
basl\, the stereochemlstry of the reacttons has been expIalned 

We have studled addltlons to the oxo-group In acychc derivatives of hetoses 

and aldoses’ ’ ’ Such compounds are conformatlonally mobile Addltlon of sulfur 
yhds yields epoxldes only, whereas dlazomethane also gives ketones A two-step 
mechamsm, proposed on the basis of experunents III whrch the polarity of the rcac- 
tlon media was vaned, to explam the relative yields of the eplmerlc epoxldes and 

ketones, Involved the so-called dlpolar model for sterlc control of asymmetrIc III- 

ductIon’, but also mcluded an electrostatic InteractIon behveen the posltlvely charged 
mtrogen and the oxygen function m the r/-posItIon (cf ref 6) It was suggested that 
the preponderant epoxlde and ketone arose from d common betalne mtermedlate 

*Addltton of Dlazomethane and Sulfur Yhds to the Carbonyl Group In Dewatlkcs of Ketoses dnd 
Aldoses, Part 4 For Part 3, see ref 1 
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On re-rnvestgatron. the reactlon between Leto-D-fructose penta-acetate (1) 
and dlazomethane was found to yield two epoxldes m the ratlo S5 15 

The predommant conformation of 1 IS near to the planar zgzag structure, as 

Inferred from ‘H-n m r data (J 3 4 2 0, J4 5 S 8 Hz) Molecular models suggest that 
dlazomethane ~111 have best access to face (a) m 1, Ieadmg to 3 as the preponderant 
epoxlde (Scheme 1) It IS also possible that Interactton between the posItwe mtrogen 
atom and the oxygen functron at C-3 ~111 be Important 

The previous reports’-’ on the reactIon between dlazomethane and 1 rep01 ted 

a preponderant product havmg the physical propertles noted above We have used 

13C-n m r spectroscopy to momtor the reactlon carried out under various conditions, 
since the resonances of C-l and C-2 were smtable for tms purpose The resonances 
for H-l were equwalent (S 2 77) In the IH-n m r spectrum of 3, but appeared as an 
AB-quartet (6 2 70 and 2 54 J,, 4 9 Hz) In the spectrum of the eplmerlc epoxlde 4 

‘H-N m r spectra of mixtures of 3 and 4 therefore show charactenstlc, five-lme 
patterns which may be of analytIca value The composltlons of the reactlon mixtures 
were always close to 85 1.5 and the preponderant epoxlde had m p 68” and [g]* 
t 35 o (chloroform) 

FractIonal crystalhsatlon gave the mmor epoxtde 4 (m p S6”, blD t33”) 

EXPERIMENTAL 

N m r spectra (CDCI,, Internal Me&) were recorded wth a Jeol FX-100 
Instrument at 25 I MHz for 13C, and 99 6 MHz for ‘H 

Reactron of keto-D-j uctose penta-acetate (1) wih chzomethane - To a solu- 



NOTE 165 

tlon of 1 (8 g, 002 mol, m p 68”, [z],, +35” (L I 26, chloroform)) In methanol 

(50 ml) was added a solution of dlazomethane (3 g, 0 07 mol) m methanol (50 ml), 

and ether (100 ml) was added After 24 h at room temperature, the reactIon mt\ture 

was filtered and concentrated uz ~*ncrro, to yield a yellow syrup (S g, 97:;) which 

crystalhsed from ethanol (S ml) and ether (S ml), to yield 2-C-acetouymethql-3,4,5 6- 

tetra-O-acetyl-1,2-anhydro-D-manmtol (3, 4 S g, 60 %), m p 6S”, [Y];’ + 35” 

(c 1, chloroform) Mass spectrum n?/e 331 1026 (0 2 ‘%,, [M - CH,OAc]‘, talc 

for C,,H,,O, 331 1029) ‘H-N m r data S 2 07 2 07, 2 10, 2 1 I, and 2 13 (5 s, 5 

AcO), 2 77 (s, 2 H, H-l,1 ‘), 4 17 and 4 49 (AB system, J,, 12 7 Hz, H-7,7’), 4 30 and 

4 23 (m. 2 H, H-6,6’), 5 I3 (m, H-5), 5 28 (d H-3), and 5 55 (dd, H-4) J, 4 3 4, 

J-L5 78, J,,23 Ji6 53.and Jb6 124 Hz 13C-N m r data 5 20 7 (5 CH,CO), 

48 1 (C-l, 57 1 [C-2), 61 5 (C-6) 63 2 (C-7), 65 3 and 6s 4 (C-3,4,5), and 169 4 

(5 CH,CO) 

The mother hquor from the above crystalhsatlon of 3 was concentrated IIZ ICILMI, 

and the residue was recrystalllsed from ether, to yield 2-C-acetoxynxthyl-3,4 5 6- 

tetra-O-acetyl-l,2-anhydro-D-ghmtol (4 0 5 g) m p S6-S7” [Y];’ t33” (c 1, 

chloroform), lrt ’ m p S6-S7’, CT];’ t33’ ‘H-N m r data S 2 07 and 2 11 (2 s, 

9 and 6 H 5 AcO), 2 70 and 3 S4 (AB system, J,,, 49 Hz, H-1,1’), 40s and 4 55 

(AB system, J,, 12 7 Hz, H-7,7’), 4 19 and 4 27 (m, 2 H, H-6,6 ), 5 19 (III, H-5), 

5 30 (d, H-3), and 5 52 (dd, H-4), J, s 2 9 and J4 5 7 9 Hz 13C-N m r data 5 20 4 

and 20 7 (5 CH,CO), 47 5 (C-l), 55 2 (C-2), 61 7 (C-6), 63 5 (C-7), 67 3, 68 4 

68 4 (C-3_ C-4_ C-5), 169 5_ 169 7, 170 3, and I70 6 (5 CH,CO) 
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