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Note

Tritylation of secondary hydroxyl groups of sugars
by triphenylmethylium salts
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N D Zehnskhv Insunue of Orgamic Chenustry  Acadenn of Scierces of the US S R,
Moscowr (US S R)

{Recaived June 23rd 1976 accepted for publicanon, August 16th, 1976)

Triphenylmethyl ethers are widely used in carbobydrate chemistry! and are
usually derived from primary hydroxyl groups, tritylation of secondary hydroxyl
groups under standard conditions proceeds very slowly?

We now report a conventent procedure for the tnityiation of secondary hydroyyl
groups of carbohydraies, based on the use of tnphenylmethylium perchlorate or
tetraduoroborate in combination with 2,4,6-tri-tert-butylpyridine (TTBP) The
former salt gives the higher yields, and TTBP was selecied as an acid acceptor which
would be sterically hindered towards electrophihic attack of the carbonium 1on at C-3
Moreover. TTBP s a crystalline. non-hygroscopic compound which 1s converuent to
handle The fower homoiogue, 2.6-di-rert-butylpyridine, was used as an acceptor for
trifluoromethanesulphonic acid formed on methylauon of sugars?®

Preliminary experiments demonstrated the hugh stability of' a 1.1 mixture of the
tnphenylmeibhylium salt and TTBP in dichloromethane at room temperature
Addiuon of a sugar dernvative possessing a free secondary hydroxyl group resulted 1n
rapid {10-15 mun) and almost complete reaction, as shown by disappearance of the
yellow colour and by t 1 ¢ One major product was formed together with traces of stde
products

The tritylation procedure was applicable 10 acid-labile compounds such as
sugar orthoesters Thus. x-D-xylopyranose 1,2,4-orthoacetate (1), f-L-arabinofuranose
1,2,5-orthobenzoate (2), and 1,2 3,6-di-O-1sopropylidene-a-p-glucofuranose (5)
afforded the corresponding trityl ethers (2, 4, and 6) isolated by chromatography on
alumina in high yield (68-83%)

The structures of 2, 4, and 6 were confirmed by p m v spectroscopy, from the
rauo of aromatic to non-aromatic protons The spectrum of 2 contained 2 three-
proton singlet for the C-Me group of the orthoacetate The J, , values for 2, 4, and 6
coincide with those for the acetates 7, 8. and 9. For solunons of 4 and 8 in benzene
coimncidence of J3 4, J2.3, /2 y,and Js 5 was observed The anisotropy of the aromatic
substituent at C-3 causes a large upfield shift of the signals for H-2,3.4 Orthoesters 2
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and 4 are completely hydrolysable under conditions appropriate for orthoesters, and
a small amount of detritylauon was also detected

The properties of 6 are very close to those reported” for a product isolated 1n
{ 6%0 yicld on treatment of 5 with 4-fold excess of trnityl chlonde for 60 h The non-
occurrence of a 5,6 — 3,5 migiation of an 1sopropylidene group n the formation of 6
was established by '*C-n mr spectroscopy of 6 and the acetate 9 (see Table 1),
seleciive double-resonance with coherent rradiauon at the frequency of H-1,2.3.4
being used for assignment ol signals Other assignments were made by analogy with
other denvatnes of § The data 1 Table I clearly indicate tha similanty 1n ring
structure of 6 and 9, and therefore establish that no acetal migrauon oceurred during
intylation. Although the signals for C-2. C-3, and C-4 were shified somewhai
towards higher fields. an unambiguous proof of structure 1> provided

TABLE |
'SC NMR DATA FOR 6 AnND 9

c{ C2 C3 C+4 Co Co Ve Ve Me M C c- Ph Hc

9 1052 83> 763 798 726 673 268 263 253 o0& 1123 1044 169 5

6 1044 878 821 825 722 e51 207 267 257 25857 1110 1093 141
1293
1276
127 4

The use of the new method for tritylation of secondary hydrosyi groups should
be widely ewploitable 1in carbohydrate chemistry

EAPERIMENTAL

Dichloromethane was disulled from calcium hydride before use and tniphenyl-
methylium salts were obtained by the method of Daubener a/* T1c was performed
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on silica gel with chloroform-acetone (50 1) Melting points were deterrmined vath a
Kofier apparatus and opucal rotations with a Perkin-Elmer 141 polanmeter Nomr
spectra were reccrded for solutions 1n CDCl, (1nternal Me,Si) with Vanan DA-60-IL
(*H) and WP-60 ('*C) spectrometers Stabihsauon of the resonance condiuons was
performed by using the deuterium nucleus of the solvent

3-O-Tritvi-z-D-x1lopryranose 1,2 4-orthoacetare (2) — Orthoester 1% (156 mg,
0 50 mmoi) was added to a muxture of TTBP® [223 mg, 0 902 mmol. m p 717 (from
methanol)] and trpheaylmethylhum perchiorate (308 mg, 0 90 mmol) 1n dichloro-
methane (3 ml) The mixture gradually became bomogeneous and the yellow colour
disappeared After storage at room temperature for 30 min. 1:1 methanol-pyndine
(C I ml) was added followed by chloroform (10 ml) Salts were removed, the filtrate
was concentrated, and the residue was eluted from aluoina with pentane to yield 2
(310 mg. 83%), mp [25-1267, [x]5 +19° (¢ 4, chloroform) N mr data (CCL))
6710-757T(m,I5H Tr).535i(d, | H.J, 49 Hz, H-1),4 00 (m. 2 H), 3.54(m, | H}j,
318 (m, 1 H), 140 (s, 3 H, C-Me), 131 (d, | H)

Anal. Calc for C,;H,,05 C,74 5, H, 577. Found' C, 74 66; H, 593

3-O-Trutyl f-L-arabiofuranose 1.2.5-orthobenzoate (4) — Orthoester 37
(47 2 mg, 0 20 mmol) was added to a muxture of triphenylmethylium perchlorate
{68 4 mg, 0 20 mmot) and TTBP (50 | mg, 0 202 mmol) 10 dichloromethane (0 8 ml)
The tniphenylmethylium perchloraie rapidly dissolved, and ihe yellow colour of the
reacoon muxeure faded within 10 oun After 20 min, the mixture was concentrated, the
residue was extracted with benzene (0.5 ml), the extract was concentrated, and the
residue was eluted from alumuna with benzene to yeld 4 (79 mg, 82%). R 060,
containing trace amount of side products with R 080 and 0 44 Crystalhzation from
benzene-pentane afforded pure 4 (34 6 mg), m p 159-160°. [x], +0 3° (¢ 3 4, chloro-
form) Nmr dzata (CCls): 6703-7350 (m. 20H, 4Ph), 582 (d, 1 H, J,, 39 Hz,
H-11, 4 28 (dd, 1 H, H-2), 4 17 (5, | H. H-3), 3.49 (m, 3 H)

Anal Calc for C;,H,,0, C,7783, H, 544 Found C.7802. H, 569

Tntvlation of 3 with triphenylmethylium tetrafluoroborate, under conditions
simular to those descrmibed above, afforded 33%6 of 4

1,2°53,6-D1-O-1soprop) lidene-3-O-trity I-a-D-glucofuranose (6) — To a muxture of
TTBP (125 mg, 0 505 mmol), triphenylmethylium perchlorate (172 mg, 0 50 mmol).
and 1,2.5,6-di-O-1sopropylidene-¢-p-glucofuranose (130 mg, 0 50 mmol), dichloro-
methane (2 ml) was added Afier 30 min, the mivture was concentrated and the residue
was extractad with peniane (3 mi) The eatract was concentrated and the residue was
eluted from alumina with a gradient pentane — ether, to give components (42 mg)
btaving Ry 0 56 and 0 68, and 6 (143 mg) Crystalization of 6 from methanol-ethanol
(1:1) gave maierial (137 mg, 68%) having mp 120-122°, R 0356, [«]p —195°
(¢ 1, chloroform) It 2 m.p 115° [2]p —241° (chloroform) N mr data (CCly,).
6710-750 (m. 15H, 3Ph), 539 (d, 1 H. J, 5 38 Hz, H-1), 451 (m, | H), 3.94
(m,4H),308(d, 1 H, H-2), 137 (5,6 H,2C-Me), 1 27 (s, 3 H, C-Me), 088 (5, 3 H,
C-Me)

Anal. Calc for C; H;,0," C, 74 20. H, 6 78 Found: C, 74 30, H, 6 94.
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