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Note 

Tritylation of secondary hydroxyl groups of sugars 
by triphenylmethylium salts 
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Tnphenylmethyl ethers are widely used IO carbohydrate chemlsrrv’ and are 
usually dewed from pnmary hydrosyl groups, tritylatlon of secondary hydrouyl 
groups under standard condrtioos proceeds very slowly’ 

WC now report a conwnlent procedure for the trity;atlon orsecondary hydroxyl 
groups of carbohydrates, based on the use of tnphrn~lmethyllum perchlorate or 
retrtiuoroborafc in comblnatlon with ~,~.6-tn-rert-butylpyrldlne (TTBP) The 
former sal’ pves the hlpher yieids. and TTBP was selected as an acid acceptor which 
lbould be stencAly hlodered towards electroptihc attack of the carbomum Ion at C-3 
hloreovcr. TTBP IS a crystalline. non-hygroscopic compound which IS convcruent 10 
handle The loner homoiogue, 2.6-di-ferl-butyipyridrne, was used as an acceptor for 
tr~fluoromerhanesulphomc acid formed on merhylabon of sugars’ 

Prehmlnary e\penments demonstrated the Iugh stabihty of a I.1 mixture of the 
tnphenqlmethyhum salt and ITBP in dlchloromethane nr room remperature 

Addluon of a sugar dcnkattve possessIng a irse secondary hydroxyl group resultcci In 
rapld (IO-IS mln) and almost complete reacuon, as shown by disappearance of the 
yellow colour and bj t I c One mnJor product was formed together \wth traces of side 
products 

The tntylation procedure uas apphcablc IO actd-lablle compounds such as 
sugar orthoesters Thus. r-D-xylopyranose I ,&+orthoacetate (I), /3-L-arablnofuranose 
!,2,5orthobenzoare (2), and I ,2 5,6-dl-O-lsopropylldene-a-o-glucofursno=e (5) 
afforded the corresponding trltyl ethers (2, 4, and 6) isolated by chromatography on 

alumina In high leld (65-M%) 
The structures of 2, 4, and 6 were cotirmed by p m r spectroscopy, from the 

rauo of aromatic to non-aromatlc protons The spectrum of 2 contained 2 Ihree- 
proton alnglet for the C-hle _goup cf the orthoaczmte The J, ,’ values for 2, 4, and 6 
colnclde with those for the ncztstes 7, 8. and 9. For solunons of 4 and 8 In benzene 
colncldenceofJ, ArJa.-i,J2 ,,and Js,,. \\as observed The anIsotropy of the aromatlc 
substltuer?t at C-3 causes a large ugfield shrft of the signals for H-2.3.4 Orthoesters 2 
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and 1 arc completely hydrolyssble under condltlons approprt;lte for orthoelters, and 

3 small amount of detrltylatlon nab also dcrecled 

The properrres of 6 arc wr!, close to those reported’ for a product ~solared In 

I 690 yield on treatment of 5 \ilth l-fold ewes5 of trltyl chloride for 60 h The non- 

occurrence of 3 5,6--+ 33 miglatlon of an lsopropylldene group rn the fcxmntlon of 6 

!ias estabbsbed ii) ‘“C-n m r spectroscopy of 6 and [he acetate 9 (see Table I). 

jelectlve double-resonance n#lrh coherent lrrsdlatloo at the frcqusnc> of H-1.3.3.4 

bang used for nsslgnmcnt of s~goals Other asslgnmenrs were made b> analogy ~lth 

orher denvan\e~ of 5 The data In Table I clearly rndlcate thP slmllant> In rune 

structure oi 6 and 9, and therefore estabhsh thyI no acetal mlgrarron occurred during 

rnt>latlon. Alrhouph the signals for C-3. C-3. and C-4 lieere bhlfred somewhat 

towuds hlsher fields. an unamhlguour proof of structure I\ probided 

TABLE I 

C-l c-’ c-3 c-4 c-3 C-b ill? \ft ,\le 11~ C’ C’ Ph -IL 

The use of the new method for tntylatlon of seclindary h)dro\,l groups bhould 
be wdely exploitable In carbohydrate chcmlsrq 

EXPERlLiENTAL 

Dlchloromethane was dl~tllled from calcium hydride before use and tnphenyl- 

methyhum salts were obtalned by the msthod oi Dauben et al ’ T I c was performed 
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on s~hca gel with chloroform-acetone (50 I) hlelt~ng points \%erc determmed wth B 
Kofier anparatus and opucal rotation; wth a PerkIn-Elmer Idi polanmeter N.m r 
spectra Here reccrded for solutions In CDCI, (rotcrnal hle,S~) WICII Vanan DA-60-IL 
(‘H) and WP-60 (’ ‘C) spectrometers Stablhssuon of the resonance coodluons was 
performed by usmg the deutenum nucleus of the soil ent 

3-O-Trrtrd-r-D-r1 toptranosr? I.?.4orrhoaczlare (2) - Orthoestcr 1 5 (I 56 mg. 

0 90 mmoi) was added to a mixture of TT5P6 [X3 mg, 0 902 mmoi. m p 71’ (from 
methanol)] and tr~pheoyimethyhum perchlorate (308 mg, 0 90 mmoi) In dlchioro- 
met&me (5 ml) The mixture gradualI!, became homogeneous and rhe yellow colour 

chsappeared After storage at room temperature for 30 min. I:1 methanol-pqndlne 
(0 1 ml) was added foilo\ted by chloroform (IO ml) Salts were removed, the filtrate 
\\as concentrated, and the residue \~as eiuted from alumina With pcntane to yeld 2 

(3101-q. 83?0), m p 125-126’, [xlD + 19” (c 1, chloroform) N m r data (Ccl_) 

67 IO-757(m. 15H Trj.5 51 (d, I H.J, ,~9Hz,H-i),400(m.2H),3.54~m, I H). 
3 IY (m, 1 i-l), I -10 (5, 3 H, C-HIS). I 31 (1, I H) 

Anal. Calc for Cz6HzA05 C. 74 5, H. 5 77. Found- C, 7-I 66; H. 5 93 

_?-O- Trrt_vi P-I_-arabl,l~f~rranose J-,7.5-ortlroben=oate (4) - Orthoester 37 

(47 2 mg, 0 20 mmoi) v.as added to a mJxture of tilphen}lmcthyilum perchlorate 

(6S 4 mg, 0 20 mmoi) and TTBP (50 I mg, 0 202 mmoi) ID dichioromethanc (0 8 ml) 

The tnphenglmethyhum prrchlorare raptdly dlssolked, and ihe yellow coiour of rhe 

reacaoo nuxlure faded wtbn 10 mln after SO nun, the mlxc:ure was coocentrated, the 

residue was extracted wtb benzene (0.5 ml), the extract was concentrated, and the 
residue was eiuted from a!umlna nplfh benzene co yield 4 (79 mg, 82%). I?, 0 60, 

contaimng trace amount of side products wrh R, 0 80 and 0 U Crystalb~tlon from 

benzene-pentane afforded pure 4 (54 6 mg), m p 159-160”. [rj, -1-0 3” (c 3 4, chloro- 
form) N m r data (Ccl,): (5 7 03-7 50 (m. 20 H, 4 Pb), 5 82 (d. 1 H, J,,, 3 9 Hz. 

H-l I, -I 28 (dd, 1 H, H-2), 4 17 (5, 1 H. H-3), 3.49 (an, 3 H) 

Anal Cdc for C,,H,,O, C. 77 S3, H. 5 U Found C. 78 02. H, 5 69 

Tntyiatlon of 3 wvlth wphenyimethyhum leuafluoroborate, under condltlons 
s1rm1a.r to thox desmbed abobc, afforded 33?6 of 4 

I,2’3,6-D~-O-rsoprop~i~clene-3-O-frrr~I-a-~-gI~rco/~rranore (6) - To 3 mlrturz of 

TTBP (125 mg, 0 SOS mmol), tnphenyimetbyhum perchlorate (I 72 mg, 0 50 mmoi). 

and l,2.j,6-dl-O-lsopropylldcne-cr-Dglucofuranose (130 mg, 0 50 mmol), dtchloro- 
methane (2 ml) was added After 30 mln, the mixture !cas concentrated and the residue 

uas extrackd wth penrane (3 ml) The extract \{a5 concentrated and rhe residue was 
eluted From aiumlna Hlth a pradrent pcntane --rether, to sve components (43 mg) 
bawng Rr 0 56 and 0 68, and 6 (143 m,o) Crystalhzatlon of 6 from methanol-ethanol 

(l:I) gave mareriai (137 mg, 68%) hablng m p 120-l 32-, R, 0 56, [zlD - I9 5’ 

(c I, ch!oroform) i~r * m.p 115”. [zlD - 2-I I” (chloroform) N m r data (Ccl,). 

(i7 IO-750 (m. i5H. 3Ph), 539 (d. I H. J, 2 3 8 Hz, H-l), 4.51 (m, I H), 3.9-I 

(m. 3 Ii), 3 08 (d, I H, H-2), I 37 (s, 6 H, 2 C-hle). I 27 (s, 3 H, C-hle), 0 88 (5, 3 H, 
C-Me) 

4nal. Caic for Cx,H,,O; C, 74 20. H, 6 78 Found: C, 74 30, H, 6 9-l. 
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