Protected Deoxynucleosides

HO 0 cmo—<i:>>—c—o 0]

OH OH

B OCH,
anCq N*-anisoylcytosine [(MeO),TrlanCqy
bzA4 Ne¢-benzoyladenine [(MeO),TrlbzAg4
bzCq N4-benzoylcytosine [(MeQ),TrlbzCqy
ibGy N2-isobutyroylguanine [(MeO),TrlibGq
Td thymine [(MeO),Tr]Ty4

The chemical synthesis of oligodeoxynucleotides has become an essential technique for molecular biology, especially
genetic engineering'-¥. The phosphotriester method is now widely used in oligodeoxynucleotide synthesis*®. The
protected nucleosides are phosphorylated at the free 3'-OH and — after removal of one phosphate protecting group -
condensed with the 5'-OH of another suitably protected nucleoside in the presence of an arylsulfonyl azolide as cou-
pling reagent. The most suitable nucleoside protecting groups have proved to be 4,4’-dimethoxytrityl for the 5’-OH®
and benzoyl!, isobutyryl or anisoyl for the primary amino groups of the purine and pyrimidine bases. The 4,4'-dimethoxy-
trityl group can be split off under mild conditions with benzenesulfonic acid in chloroform®7-®, toluenesulfonic acid in
methylene chloride-methanol®, trichloroacetic acid'®, trifluoroacetic acid'", 80% acetic acid'? or preferably with zinc
bromide in wet nitromethane'?'*'7'8(giving less depurination). The benzoyl, anisoyl and isobutyryl protecting groups
are removed with a base'?. The anisoyl protected cytosine is about 100% more stable than the benzoyl protected
nucleoside®. The benzoyl and anisoy! protecting groups are also selectively split off by ethylenediamine-phenol®. In
the phosphite triester and phosphoroamidite methods of oligodeoxynucleotide synthesis the same protected nucleo-
sides are used as in the phosphotriester-method'’-2", Phosphites react faster than phosphates and are thus especially
suited for solid phase synthesis'’-2%22_ Reagents for oligonucleotide synthesis, such as phosphorylating agents, aryl-
sulfonyl azolides as coupling agents, etc. are also available from FLUKA. See our list in catalogue 14, page 47.
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10535 N*Anisoyl-2'-deoxycytidine anCq purum 100mg sFr. 50.—
C;;HisN;Os M, 361.35 [48212-99-3]
10538 N4Anisoyl-5'-0-(4,4’-dimethoxytrityl)-2’-deoxycytidine [(MeO).TrlanC4 purum 100mg sFr. 60.—
CiHyN;0s My 663.73 [68892-40-0]
12954 Né-Benzoyl-2’-deoxyadenosine bzAyg purum 250mg sFr. 67.—
Cy;H1sNs04 My 355.35 [4546-72-9] 1g sFr.200.—
12956 N¢*-Benzoyl-2’'-deoxycytidine bzC4q purum 250mg sFr. 67.—
C,6H:;N;0s M 331.33 [4836-13-9] 1g sFr. 200.—
12958 N¢-Benzoyl-5’-0-(4,4'-dimethoxytrityl)-2’-deoxyadenosine [(MeO).TrlbzAq purum 250mg sFr. 55.—
CiHasNsOg My 657.73 [64325-78-6]) 1g sFr.145.—
12960 N¢*-Benzoyl-5'-0-(4,4'-dimethoxytrityl)-2'-deoxycytidine [(MeO).TrlbzCy purum 250mg sFr. 55.—
Cy;HisN3O; My 633.70 [67219-55-0] 1g sFr.145.—
38824 5'-0-(4,4'-Dimethoxytrityl}thymidine [(MeO).TrITy purum 250mg sFr. 33.—
C3Hi:N,0, M; 544.60 [40615-39-2] 1g sFr. 95.—
58691 N3-isobutyroyl-2’'-deoxyguanosine ibG4q purum 250mg sFr. 85.—
CiaH1eNsOs My 337.34 [68892-42-2] 1g sFr.255.—
58692 NZ-Isobutyroyl-5'-0-(4,4'-dimethoxytrityl)-2’'-deoxyguanosine [(MeO).TrlibG4 250mg sFr. 63.—
purum 1g sFr.175.—
CisHiNsO;, My 639.71 (68892-41-1)
89270 Thymidine T4 puriss. 1g sFr. 12.—
CioHiaN20s  M[ 242.23 (50-89-5] 6g sFr. 50.—
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Nafion® Membranes

ALDRICH

and

Related Versatile Heterogeneous Catalysts

Perfluorinated ion-exchange products* (hydrogen ion
form) are solid, superacidic, perfluorinated resin-sulfonic
acid catalysts useful in a variety of synthetic applications.
They provide a number of advantages over conventional
catalysts, including broader range of applications, im-
proved yields, easy recovery, simplified workup, improved
selectivity, and mild reaction conditions, as shown in the
following examples.

Fries rearrangement of aryl esters'
2 oH 9 OH
O0—C—R  Nation-H C—R
PhNO,, reflux

+ 63-75%

0=C—R

Rupe rearrangement of «-ethynyl alcohols to
a,G-unsaturated carbonyl compounds?

R\ _ Nafion-H R\ —c g 60-88%
R/CHC‘HC=CH Ol reflux R/C-- HC Me (]

OH

Pinacol rearrangement’
OH OH R 0
| Nafion-H " I_ll__ 2 92%
R— <|: ﬁ: R’ PhH, reflux R (|: C-R 82
R® R R’

Preparation of gem-diacetates from the corresponding
aldehydes*
o

L.+ Ac0 Nafion-H RCH(OAC 199
RCH : neat or CCl,, 20°C ©ack 000
Synthesis of dimethyl acetals and ethylene dithioacetals’
2
3 Nafion-H

f
Ne= N + 83-98%
oCc=0 + HC(OMe), oL 20°C /C(OMe)z HCOMe

Naf on-H
! >< ] + H0 79-100%
PhH reflux

Deacetylation and decarboxylation of aromatics®

R2

N\,
_C=0 + HSCH,CH,SH

COMe .
S 1 1
R R Nafion-H _ R R 569901
» -99%
PhMe or PhOMe, 100°C "
R R’ R R?
R R
COoH )
5 1 1
R R aorb R R
_— 5-80%
R R’ R R
R® R® a = Nafion-H, PhMe, 100°C

b = Nafion-H, PhOMe, 150°C
Aromatic nitration’

Nafion-H/Hg(NO,),
HNO,, 100°C

48-77%

NO,

Facile preparation of methoxymethyl ethers®
Nafion-H

ROH + CH,{OMe), —

ROCH,OMe 57-93%

Hydration of alkynes’® and epoxides"’
Nation-H/Hg(ll)
EtOH or ACOH, 20°C

2

»

ol
RC=CR’ + H,0 RCH,CR?  6594%

R
H,OITHF AN C/O:,
20°C R—C— K
2 O o1 Nafion-H oH R

R {) R* _=¢ | 37-81%
. ' R® OH[R)

R R ROH/EL,0 Y )
20°C S
(H)RO R* R=Me, PhCH,

Friedel-Crafts acylation of benzene and substituted
benzenes“

Nafion-H 1l 74
+
@CC. @R reflux @C
63-88%

Nafion-H has also been shown to catalyze aromatic al-
kylations,'>'* Diels-Alder reactions,'* sequential aldol
condensation/hydrogenation of ketones,'* photochemical
ring contraction,'® esterification of carboxylic acids,'” and
preparation of cyclic ethers from the corresponding diols.'®
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27,467-4 Nafion® 117, perfluorinated membrane,

0.007in. thick lea (8 x 10in.) $89.00
27,468-2 Nafion® 417, perfluorinated membrane,

reinforced with Teflon®, 0.017in. thick

lea (4 x 5in.) $27.50

27,469-0 Perfluorinated ion-exchange powder,

35-60 mesh 5g $36.00
27,470-4 Perfluorinated ion-exchange powder, T 5 wt.

% solution in a mixture of lower aliphatic

o]

alcohols and 10% water 25ml $22.00
100ml $79.00

27,673-1 Perfluorinated ion-exchange powder,t
10-35 mesh 5g $36.00

27,675-8 Perfluorinated ion-exchange powder,t
60-100 mesh S5g $36.00

*Formerly sold as Nafion®-H by E.1. Du Pont de Nemours & Co.
BRegistered trademark of E.1. Du Pont de Nemours & Co.
tPrepared from Nafion 117 perfluorinated membrane.
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