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Simple and Efficient Synthesis of 2-Chlorotritylchloride Resin
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Abstract: The laboratory synthesis of 2-chlorotritylchloride polystyrene resin was described. Polystyrene
was acylated with 2-chlorobenzoyl chloride, reacted with phenyl lithium and finally converted to trityl

chioride in the presence of uuucmyl sutfoxide and uimuuylauyl chloride. A process for the regeneie ation
of the resin is described. © 1998 Elsevier Science Ltd. All rights reserved.

Since its introduction by Barlos 4 the 2-chlorotritylchloride resin has been a valuable tool for the
synthesis Qf protected nf_:pu(_le fragments with C-termmal glycme and prol'n sing the Fmoc- techmaue If

at dipeptide phase is neglxglblc even with C-terminal glycme or prolmc, 2) the contamination generally
observed with benzylalcohol-type resins, the formation of aldehyde groups and the side rections due to this
contamination under exposure to air are essentially absent, 3) the triphenylcarbinol resin (formed in the
hydrolysis of the 2-chlorotrityl chloride or in the cleavage of the peptide chain from the resin) cannot be
acylated under regular peptide coupling conditions. This is why the quality of the peptide fragments is
generally excellent as the peptide is not contaminated by shorter fragments.

Due to the resin’s reiatively high price and to our interest® in convergent peptide synt'nesis("’7 which

makes use of iniermediates containing C-terminal glycine "Td proline, we atiempted to synthesize this resin in
a quality similar to the comnmercially available products. During the development of the procedure efforts were
made tc prf‘%crvc the resin’s physical properties (good swelling), thus the original procedures were modified by

J
exposure to high temperature to achieve compl te reaction. This procedure is a

m_-odiﬁca,uon of the original procedure developed by Fréchet and Nuvens . only instead of the |
with phenyl magnesium bromide phenyl lithium was utilized to achieve qulck and complete reaction.
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2-chlorobenzoyl polystyrene (2-chlorobenzophenone resin)

Into a three-necked flask, equipped with mechanical stirrer, reflux condenser and dropping funnel, 20 g
of polystyrene (200-400 mesh, 1%divinylbenzene) and 200 ml of carbon disulfide was measured. After a few
minutes of stirring allowing the resin to swell completely 6.53 g (49 mmol) of aluminum chloride was added.
The reaction mixture was heated to its boiling point and slowly 8.75 g (50 mmol) of freshly distilled 2-
chlorobenzoyl chloride was added within approximately 30 min. The reaction mixture was refluxed for further
4 h then COOICG rmerecl ana wasnea sequenuauy on the filier several times with dioxane-water-cc.HC 1=5:1: l
N,N- dlmethylformamlde dloxane water=5:1, methyl cthyl ketone, warm water, N,N- dxmethylformamwe
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(0.24 moie) bromobenzene in 200 mi of ether and fiitered. To the solution 200 ml of tetrahydrofuran (distilled
from LiAlH,) and 25,5 g of 2-chlorobenzoyl polystyrene (previously dried as follows: the resin was suspended
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Phenyl lithium was prepared under argon atmosphere from 3.4 g (0.48 moie) granuiated iithium and 39 g
n

nena dictillad off i» varun three

in tahiana and tha tahy timac) were added under stirrineg The reaction mivture
11 BJIUCLIC aliu usv oiuene \.uouuvu WEL L VUL UU UYL ULHIVS ) WURIT AUULU UHIUWE DU UL &AL TW@ Ul i ALaL
was refluxed for {In the presence of sufficient excess of phenvl lithium the color of the resin turns to light
was retiuxeq Ior {10 the présence of suficient eéxXcess of pheny? hum the color of e resin rns (o gt

ction mixture was diluted with 100 ml of N,N-dimethylformamide and filtered. Then it was
washed scquentlally on the filter with N,N-dimethylformamide:methanol=3:1, N,N-dimethylformamide:water=2:1
(the resin becomes warm and some foam appears), dimethylformamide, dichloromethane, dichloro-
methane:acetic acid=4:1, isopropanol, methanol and diethyl ether then dried in vacuo to yield 33-35 g light
yellow colored resin containing 5.5-6.4 % of chlorine.
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(2’-chlorophenyl, phenyl, chioro)methylpolystyrene (2'-chlorotrityl chloride resin)
33.86 of the 2’-chlorotriphenylcarbinol resin was suspended in 700 ml of dichloromethane, then 70 ml of
trimethyisilyl chioride and 7 mi of dimethyl suifoxide were added®. The mixture was stirred for 90 min then the

resin was Imereu OH washed moruugmy several times on the filier with dichloromeihane e and benzene. klﬂl&
resin is suitable for peptide synthesis but it has some unpleasant odor possibly due to dimethyl sulfoxide

Aarivativafc) )Y The wat racin wace trancforrad tay a namad flack RN ml Af henzane and S84 m! Af aratyul
UUXIV‘I-‘JY\/\O[ [ KRN VWLAL ILOIRE YZYAD LIAdIdiwviIIwUa WV O il VAW 11QA0N, J UV LI V1 UvLLZVIIV Al JU 1L ULl aavl Yl
chloride was added and refluxed for 30 min, cooled to room temperature, filtered, washed on the filter with
toluene, dichloromethane, diethyl ether, toluene, diethyl ether and dried in vacuo to yield 32-34.5 g of deep

yellow resin with 9.0-10.5% of chlorine content.

Using this procedure the resin can be regenerated at least two times if relatively short peptides (5-12)
have been prepared on the resin, with slowly decreasing amount of attached C-terminal amino acid (0.5-
0.45 mmol/g).

Using the standard procedure for attaching the first Fmoc-amino acid to the resin!9, the observed loading
will not be higher than 0.65 mmol/g even with glycine. That is why we use the amino acids for loading in slight
excess which makes the attachment of the first amino acid more stable in amount (for various amino acids the
loadings obtained are between 0.45 and 0.65 mmol/g).
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