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Smce its dlscovery’ and Erbt nppbcaUon2 In the chemlstrv of 2-ammo-2-deoxy- 
D-glucose close to half a century ago, benzyl chloroformate has continued to be one 
of the most useful reagents for the protection of mono groups3 It has found 
pticular ubhty with ammo acids, pepbdes, and the ammo sugarsJ, as It goes the 
correspoodmg N-(benzyloxycarbonyl) denvabves In hgh yield and, very often, in 
crystal!me state The cleavage of this group, for regeneration of the amino Function 
ha, been conducted under mild condltrons, such as bnef treaunent with glacial acetic 
acid con&mung a hydrogen hahde’ 5 ‘, or by hydrogenolysls’ Cleavage can also be 
effected In sodium and hquld ammoma’. and by the reductl\e action of tnetbylsdane8 

In 1962, Barltrop and Schofield9 reported the ready fission of the N-(benzylouq- 
carbonyl) group from N-(bsnzvlouycarbonyl)glyclne by lrradlabon w1t.h u v hght 
from a medium-pressure, mercury lamp The amlno acid was detected chromato- 
grapbcally, and the mechanism of the photolybc cleavage was studled’ More 
recently, the N-(3,5-dlmethosybenzyloxycarbonyl) group was rnvesbgated lo, fol- 
lowing earher observations’ on the ease of cleavage of such groups cout_a~mng 
electron-donating subsutuents, and It was Found to be a useful, photosensItive, 
N-Drotectmg group Finally, Patchormk and co-workers’ ’ utlhzed the /V-(2-mtro- 
benzyloxycarbonyl) and N-(6-muoveratryloxycarbonyl) groups as photolabile 
protecbng groups In their studies on ammo sugar denvauves 

In connection with another synthetic problem, we were faced with the need to 
regenerate the anuno group rn an acid-sensitive (benzyloxyca.rbonyl)arno sugar 
denvabve that also contamed a halogen atom As acid-catalyzed cleavage and 
bydrogenolysls were excluded, we explored the pcsslblhty of a photolytrc cleavage 
of the W(benzylouycaroony1) group and have Found the method to be sortable In thus 
and other cases In nutJal stndles, It was found that 2-(belrzyloxycarbonylammo)-2- 
deoxy-D-glucose and methyl 2-(luenzyloxycarbonylamlrlo)-2-deoxy-a-o-gluco- 
pyranoslde In aqueous methanol are readily converted by irradatlon at 253 7 nm, 
dunng 3 h at 55=, into 2-ammo-2-deosy-D-glucose and metbyl 2-amino-2-deoxy- 
a-D-glucopyGtnoslde, respectively, Isolated as theu hydrochlondcs in over 70% yield 
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Photolysls of methyl 2-(benzylouyc~bonylarmno)-6-bromo-3 6-dldeouy-r-D- 

glucop~ raoosldc ’ ’ under the same condlttons gabce methyl 2-amino-6-bromo-2,6- 

dideoxy-z-D-glucopyranobide hydrochloride, which \\as cbaracterlzed a< the hnown 

Iv-aLetyl-dt-0-acetyl denvatl\e’ ’ 

Unfortunately, when applied to more-complex molecule; conraimnp three or 

more N-(benzylouycarbonyl) groups, cuch as rn the amlnoglycoslde series, the cieakage 

redctlon nas nor complete, leadlng to mixtures The photolytlc method of cleavage 

,hould nevertheless be useful In the case of mono(benzylo\>carbonylamlno) sugar 

denlatlves, which are frcquenrlq used m synthetic transformations 

Germal - Melting points are uncorrected Oprlcal rotatlonz \\ere measured 

\r~rh a Perbln-Elmer automatrc spectropolarlmeter model 141 Thin-layer chromato- 

grams on silica gel GF 254 plates Here debeloped \\lth 5 15 4 chloroform-nlethanol- 

,ammoniunt hydroxtdr Photochermcal reactIonS \cere performed In a Rayooet 

apparatus at 253 7 nm 

Photo11 SIA of ?-(hertz\ 101~ carboylanrrno)~~-deorr -D gilrcose - A solution of 

tne title compound (249 mg) III I 2 (v/v) water-methanol (60 ml) ~as n-radrdted for 

4 h at 55-60 The solution HLS cooled, treated wth M nydrochlonc acid (I 5 ml), and 

consentrakd fo - -5-6 ml Tre?rment with charcoal filtration, and evaporauon give 

a pale-jelloir syr~ip that crystallwed from aqueous ethanol The crystals \sere filtered 

OK, and dried ior I2 h at 50 The mother liquor L% fi ebaporatsd to dryness, and the 

cryslalhzatlon procedure was repeated, to gibe 2-amino-2-deo\y-D-glucose hydro- 

chlonde (total yield I14 mg 72 390). m p 190-215” (dec ) (IIt ” m p i90-210” 

(dec )I. [al;- +1009-,SO’(~O35,H~O)Cllt ‘“[z];’ +100-725°(H,0)j,R,040 

Pl~otolyssu of nwth~ I 2 (herrI lot L Larbotlr lanuno)-2-deo rrl-a-D-gllrco~p~ranorrde 
- 4 solutlon of the r~tle compound ’ ’ (215 mg) was Irradiated a\ Just described, to 

give 98 rng (7lO0) of methyl ?-ammo-Zdeouy-r-D-glucopyranoside hydrochloride as 

a chromatograpblcally homogeneous syrup H lllch crlstalllzed from ether-ethanol 

m p I IS120” (Iit I6 m p ll9”), [a];’ + 129 (c 0 18, H,O) {lit lb [a];’ + 127’ 

(H,O);. I(, 0 73 

P/rorol) SI;S of rrrerir I I I-(benzr lo 1~ ~orborl~ lanrtno)-t+bronro-2 5-dldeol I -r-D-g/ucO- 

pyanosrde - A solution of the title compound” (129 mg) (m p 1%1% Y, 

[c&’ + 80 (c 0 15, MeOH)] In 3 I mernanol-Hater (60 ml) was Irradiated as already 

described,, to gwe a ycllo~%, chromato_eraphtcally homogcneoua syrup Trearmer.’ 

wth a ml\ture of 2-propanol-petroleum ether (b p 30-60’) gaie methyl 2-amino-6- 

bromo-2,6-dldeouy-r-D-glucopyranos!de hydrochlonde (IO mg), m p l70-ISS” 

(dec ), [r];’ +4S 7’ (L 0 IO, H,O), RF 0 90 The filtrate was evaporated fo dryness to 

give addlrlonal matenal (total yield 6390). this ~a> not crvstalllzed, but wa> acetylated 

III the uwal way. to give crys~aLhn2 methyl 2-acetamldo-2,4-dl-O-acetyl&bromo-2,6- 

dldeoxy-a-D-glucopyranoslde (63 mg), Identical In all respects wth an authentic 

sample, m p l63-165’(from ether) ht I3 m p 164-165’ 
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