
PHOTOCHEMISTRY OFGLYCOSYL AZIDES-II" 

INVWI’IGATION OF THE DUAL BEHAVIOR: 
FORMATION OF A RFiVERSIBLE INTERMEDIATE 

AND CHAIN-DEGRADATION 

tbcprcsentartick,Mdetailsoftbeabovewakafc 
deaukdmd,oothebrsisoftbercludtaofallib 
vatignth of the dual behavior, a ratio- of the 
paeaomenah_. 
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wasimMhtedinmetbaad,TLc-after4hrtlmt 
dOftkltUtilQCOlllpUIldbdbCCflC!OOVCftCdiDtO~ 
slowcr-mo~ mate&l ad a no&rating component; 
00 change was obscrvad eve0 aftcf 24hr. The slower- 
moving componcot was isolated by cohmm chromate 
graphy and, on afsdsatalyzed hydrolysin, yidded two 
compouds which were identihl by paper chromato- 
graphyasglwoacadarabhe;thw,thecomponeat 
-9 pn8llmblY. 3-o+Dolncopynaote 
(10, R-H). IO a separate ~xpcrimcot. jkdlobhyl a&! 
(9) was hdiatal for -3hf. and the reaction mixture 
was treated with acetic anhydridepyridine; a crystdinc 

zggzosy*-- hepwcetate (10, Ez 
. P-s 

was obtakd in 53% yidd. Analqody, /%hcwsyl 
azkk (11, 4-w-Doplsctop~YI-8-Dglucopyrowayl 
azifk)uodmwent,ooUVindi&a,a~toa 
bexo~~m-~lpe~twe (U IbH): a bepcrpceate (G 
R=Ac)couldagainbeobtaid,i1151%yidd. 

9 

irdatcd.A~y~trculitwaathat 
obtaiwd from the hdiatioo of 2A45tetra~I-~- 
Dghop~yl azidc (l3). It was found that treatnwot 
oftkm&ndicsdutiondtbcphotoproduct&itban 
acidic iobexchrpsc rulin a!Tordcd, in 37% yield crystal- 
lipe methyl s3.4- O-&co- (Is). The 
sbuctureoflSwasadgdtothecrydinccompound 
on the basii of its “II-NMR specbum (Expcrimcntal). 
Moreover, the methyl ester had tbe same m.p., TLC! 
mobility, and ‘II-NMR we&urn as the compound 

gbmnic a&l derivut from The 
formation of compound W from tbc pbotaproduct can be 
rcaaonably exphiocd by formulation of t&e latter as the 
D-glucon~ l~hkctonc 14. compoud 14 might be 
coasidmd to arise, on pbotolysh of tbc d. I& by 
elimidooofmo~nitrogcoandtbe~yofa 
nitrcnc. signihntly. the formation of a wcrsiblc iotcr- 
mcdiatcorrcbain-degadationwualaoaotobservaion 

IO 

synthetic aubuhydrate chanistry. However, tb rdts 
obtained io tk case of jhmltosyl(6)* /uddmawyl 
0, or a-L4diuopyr8Myl~ ldc were ckdy 
ptdiug.Inandfattogaillm~btbc~ 
fcatqcs nquifcd for tbc photocbcmial &grad&o, a 
oumber of substinlted. monomeric glycosyl8zi&s were 

irdntioo of 2&oxy-/.a-rwmbino-bexop~yl azitk 
UC) or 2-O-methyl-yCg_Dduoaounaoryl azidc (17). The 
nsultsobtahedwitbcompomdsw*16,and17sllgpested 
the invdvemeot of a free OH group. 00 t!E calho 
adjacenttotbatbdngtheazidofimction.intbetwo 
p=e+?? obwrv* witb tbl! otllcr#lyco8yl azides. 7.“. - 

hattmctiientioarhPMooftbetrwo~is 
oothcd in scbane 1, uailw @-Delwup~Yl (U, 
R-I-0 aad B-mdtoa~l (18, R= o-W-~~yl) 
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axides as exanlplts. Acmdhg to this s-0, cx- 
cita&nofthcaxidopupinl8isfoUowalbyin- 
tmmokcdxraxideimErtionhrtotheo-Hboadofthc 
hydroxyl group at c-2 to give the intermedipte 2a.t This 
-miglltfcverttotbc~rzide,uintbc 
case of /3-dtosyl ax& (l6, R= oa-ghmpyranoxyl), 
or might yield the next-loner aldo~ by wry of fmg- 
mntatioo of tbc tautomm 21, ax io the case of 8-D 

haxbamproporedbyBinkleymdBinkiey’toaccomt 
for the light-, onc-cdm dcgmddon of sugar 
oximcs.Intbcsl!condpthwxy,thcoanne22iscoMi- 
daedtoreprnoOe~B,wbicbbyloxsdhydrogen 
cyanide @vex DMkwse (2). The in-y of a 
#t-hydroxy aitrcac has been postulated previously by 

23 

!3dlcme 2. 
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gtucopyrnttLmyl azide (0.65 & 0.0016 mole, 68%). PMR: a 4.73 (6 
Hi. 4,~ = 8.0 Hz. H-l). 3.27 (I. 1H. I,> - 9.OHz. H-2). 3.53 (t, IH, 
ls,+ = 9.0 Hz. H-3). 3.37-4.00 (m, 3H, H-4, -5, du), 4.35 (m. I& 
H~,~~~~s,.~H.OCH~.S.~~(S.~H,P~C~Z).~~~(~.SH,~~. 
7.0s-5.17 (at. pbclot. 

Tbc above product (0.63g. 0.0016 mole) was dissolved in dry 
McOH(Xhl),atdrunn5hunpofNaw~nd&d.Tbeno4tvaa 

PlrIR: A 4.57 (d, lH, &=t?.OHz, H-l), 2.97 (t, lH,Ju=9.0Hz, 
H-2), 3.27-333 (m, SH, H-3, 4, -II, -t&x, OH), 4.33 (tn. I?& 
Hbsq), 3.62 (s, 3% OCHd, 5.~0 (a, lH, PhCT@; 7.37 (m, nt, WI. 
Daoblanroaraa~rbmrodtbrtthe~ltII4.57 
pnd297svaCURtpkd8DdthtUC0II5d@thrttbCOMSgtOUp 
w8S rittdKd to C-2. 

(v/v) water-AcOH, aad the soln was hated on a rtam bath for 
15min; TLC @KIAo-EtoH-w&w, 45: S:3 (v/v)] iudhtal the 
C+MW&WldS~rmtatl.E~dtbCrohdba 
unkfedua!d~affordedrsytup,wbicbnudiIaolvcdia 
watcr*l%eaqtcow~arywuhdwitbpstrolsrmaetbcr 
~~.~~~~~17~~~~12~,~) 
as P qnlp, IR: Pz: 3460 (OH), 21lScd (N3). (2oqmmd 17 * 

-uits~~eby-witll 

1073, [l&-u’ (c, 1.95 irl CHcl& IR: cc 2120 (N& 
175s em-’ (U3); F’MR: I 4.67 (d, IH, I,* - 8.3 Hz, H-l), 3.17 (t, 
lH, 1~ =9.OHz, H-2). 4.&M (m, 2H, H-3, d), 3.n fnt, lH, 
H-St. 4.m (ID, 2?L H-6, _sh 335 (a, 3H, OC&A 2.02 f% 3H, 
Ok). 2.M (r, 6H. 2OAc). (Found: C. 45.1%; H. 5.43: N. 12.03. 
Cak. for C,,H,&N,: C, Y.22; H, J.Si; N, 1218%). me bi-0. 
MayI derivw (O‘s& 0.00145 Inok) cz4Rlld$ ~ydn%to& 
(0.31& 0.00141 awk, !%%) by trcawlt 

~p~~~~f~~ d8wtid 

~~~~~~~~~* 

dford 2 (0.h L 0.0031 mole, 47sj. ~fw MW~WZ&G itom 
ElOH.tbCC4mUlOd bd ma. 154-15tr. lain- 10s (c. 1.0 in 
&0).-A txannid smujtk i L-U&& liid m.p. ijs-l#, 
[ah+ 106.1 f 0.r (c, 3.0 in HP) (afra 22.3 tIrI* * PBfR spr- 
tNiIl@p)~ilk&!dWithIb8tdtb8cOm!WCdS8mpkd 

of /&twwwpymmoJyl azldc (3). compmmd 3 
(1.5&0.0073mok)wrrbrdktaLodthcmixturcwnpnwxj- 
ie4l_-rcadiqltotbcgcmm8limdLtioa~~ 
CWY of the iwodm udw 3:~ W&-& 
EtOAc-MeBH = ehtmtt, alhrdal D-~MDDR 
mok, 60%) which, aftu nayrtrftindap fnmt EtOH, fmd’tn.9. 
1%1%‘. [ok- loIF (c, 1.0 in H&). ?IcPM& 
wasidenticdwith&atd~cxlmmud 

hdhtd 0f ~+8kt0~~ti dk (4 cocnpamd i 
(1.5&0.a03mo&)wuirdbtod,dthcmixtlKcwNprour_ 
Nal.aaxrd@totbc#uter8limdhdwprocedms.Cdttmtt 
cbmwgm&y of the prodct, tuitq 3:2:2 (v/v) beaznwc 
EtOAc-MeOH 1( da+, +rdaf S @.713.0.@7 mok, 6%) 
wwt, 8fter 0 fkom Et@& hd m.p. llct-11r, 

toMuido@oup,Mrbowsdrkodlmndcentmdrt 
-167Ocm-‘.Howcvrr,dtcrthcmixtumbdbmtLptfa2ltr 
iutkda&tltcIRSpa%umdtoudrwc&dmoQthat 
2123cm-‘.After50brrvcrYOoqpab&l@mattrhw8tomt 

-213Ocd for tk Midi group, dtbougb tbtra 
~onlyrdMwuntofgacvolved.~forr~ 
s.shr,uitbitofwntlxgml),mtdrmpontioaufthcmixtut@ 
yk&dmtoiiwbowIRs&la%um#bmvedrOoapbutdrt 
2125an-’ (N;) and 8 s&Ott@ ai@ 8t 16s&175OcQ-‘. 

Imdfotbn of B+=@w ti?Jde m. c-p=d 9 WEB 
0.0113f mok) was hdktd as dcdbal in the e ir- 

obtddintbcfolk&m&cs.A~(0.33331,0.5509-mo&) 
of9waBitdhtaifor275hr,Mdbw,&catwn~ 
uDderfednculptuuutetoYieldu~rmtairl@302& 
TkmltcrhlwutrrrScdwithpyridhw(3ml)udAcP(3ml)for 
3lx8troomtemp.,Mdtibembtma~cyIpontcdtbrmmnkr 
redncedprerrpn.coblQm ~yd~~,~ 
4:l(vhr)btawac-EtoAcudosst,nffadedakrmmra 
gI.c)nmtcrki@.29&0.aoMsmde,~)nhichuy~00 
tlhdOIlmitbetha.AfterrrCry~ffOmMOOHtbe 
product (10, R=Ac) bd m.p. lS6-lw, [ah,-54.P (c, 0.11 in 
CHG) w:” ttt.p. 196, [ah=- 16.8’ (c, 4-S ia CHCh)]; the 
9zalttdlmspmbbly&mirtPnof~ (Fad: C, 49.61; H, 
537. Ch. foe C&&lt: c, 49Jo; H, 5.6556). 

zmdfath of j&&f&o& a&e (11). fhmpnd 11 (O-441& 
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o.m2mok)wuimdaaiu~iutb~- 
procake for Ihr. TLC [EtGAc--. 32: 17: I (v/v)] 
ilbktaiumtauoftbe~compouadlmdbccn~:no 
~wr,obsmai(TLC)toocctuintbedxtaredwiwtbe 
comeofitsbdagkeptforld8yinlbedut.Thesolowu 
eV9omu&dlkmiducwulle8talwilhpyridhw(5mi)8ed 
ACzO(ZJml)fotZbr.Tbe~~wuCnpontcduadtrrrduad 
pleswre to give 8 JyNp (0.841~). co4lml cbnwrrtompby. oJi8# 
3:2 (v/v) benme-WAC as chmnt. tidal I2 (R-k) aa a 
bo~CIZC)~(0312~.0.0006lmok.5l%),[a]~-8.T 
(c. 3.83 in CHaJ) ma:= m.p. uf. [ub-2!w (CHCldl; ule 
pMdUCtV/Upd’d?ly8mirbPsOf8Wmen.(Pooad:C.Xl.lb;H. 
5.M C&k for C&&n: c, 4!kuk Ii. 5.65%)). 

Imdiatioa of U,4~-tclmOoca~-~~~~~ym~~~ azidt 
(l3). compormd l3 (1.152r. 0.0031 de) vu irdatal u 
dwcriiinlhe#mml-pocedunfor3Omin,attbc 
eodofdlichlimc@aIeVoMoatmdKadaldmTLc 
EtGs3:2(v/V)liodidttmt9oftbe~am9ound~ 
bealcm8umd.W~Q~lPdRexpl01iaPucbrape 
(-H+fom)waead&!d#uldllbemixtlKeVfM8tim!dfc’r2llr.ne 
alixmewnalta+mdlheuantelVmmpartedlmdu 
N!dwedpresam.Cdmm chmmrtosnpbydtbenridpe,pliq 
4:1(vlv)~~uskmt,rdadsdu@A35~aoo115 
mob,37%)wlai&cryshkdfrombslllmeradbdm.p.ll& 
ll~.IbeIRmdPMR8pecmwmkkaticdtotboseabtabal 
farraMlpkafcaanpodls~from~lS- 
ktonc (see &oVe). (Fad: c, 47.27, Ii, 5.68. Cak. far 
c,&G,,: c.47.a; H, 5.86%). 

Jkadkm of *w/J- kaoprollorll afde 
(10. A solda (see dove) of 16 in MeOH was irmbtal as 
daaaedinthe~-pocedDnfor1br,lttbDelwJ 
of wbih time pI edmioll bd cad 8od TLC [CHCI~MeGH. 
3:1(v/V)liluti&dtb8tdoftbc~compooadhdbeal 
axlsumd.Thesoh’wucnpontedunderreducal~.8od 
tbc due was trami &I-AC&I (2 ml) and NaGtie (0.15 6) on 
rstambathforllOatia.neao4wMdautalwiihCHcLmd 

Ackno~-?behuegntdultotheNM 
RamchCauldofCabfarfbmca8uppmtoflhi$ 
raarrb;Tbcyti- tbeiutaalmd~ 
oftbcheProf.J.K.N.Jma. 
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