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A Simple Method for the Preparation of Diphenyl-
methyl Esters of N-Protected Amino Acids

Lucas LApATSANIS*, George MILiAS, Spyridon PARASKEWAS

Laboratory of Organic Chemistry, Department of Chemistry. Uni-
versity of Athens, 13 A Navarinou Street, Gr-10680 Athens, Greece

The diphenylmethyl (Dpm) esters can serve as an alternative
to r-butyl esters and can be cleaved either by acid hydrolysis
or by hydrogenolysis. The diphenylmethy! esters of N-
protected amino acids and especially of serine and threonine
are useful synthetic derivatives in peptide synthesis, and
several methods for their preparation have been de-
scribed! ~°. The alkylating properties of diphenyldiazometh-
ane in aprotic solvents are well known® and have been used
for the preparation of the diphenylmethyl esters of N-
protected amino acids'2. We have shown earlier that N-
protected serine and threonine can also be alkylated by di-
phenyldiazomethane in ethyl acetate without the alcoholic
hydroxy group being affected”. The disadvantage of this
method is the need to prepare diphenyldiazomethane from
benzophenone hydrazone either by oxidation with the com-
mon oxidant mercury(II) oxide® or with peracetic acid in the
presence of a base®. In addition, diphenylmethyl esters of N-
protected penicillin S-oxides have been prepared by oxid-
ation of benzophenone hydrazone with peracetic acid in the
presence of the protected carboxyl component®. During this
synthesis, it was established that acetic acid, which was pre-
sent in ~ 39 % (w/w) in the commercial peracetic acid used,
could not compete effectively with those carboxylic acids.

In our present work, we describe the preparation of di-
phenyimethyl esters 3 of N-protected amino acids 1 in a one-
pot reaction by using suitable carboxylic derivatives in the
presence  of benzophenone hydrazone (2) and
phenyliodine(I1l) diacetate as an oxidising agent.
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Table. Diphenylmethyl [Dpm] Esters 3a-p prepared

SYNTHESIS

Diphenylmethy! Ester®

Yield [%]

found reported

Reaction m.p.”
Time ['C]
reported

[(x] 24D

(¢ 2, CHCL,)®

Molecular
Formula¢
or Lit. Data

3a Z-L—Pro—0Dpm

3 b Boc—L~Pro~0Dpm

3 ¢ Boc—i~—Ser—00pm

3 d Troc—p(-) — ¢ —CgHs—Gly—ODpm

3 e Dpm-iL—Lac—~0Dpm

3 f Boc—iL—Pro—L—Lac—O0Dpm

3 g Z-—L—Ser—0Dpm

3 h  Boc—L—Thr—0Dpm

3 1 2Z-L—Thr—0Dpm

3 j Boc—L—Ser(0CH,CsHz)—0Dpm
3 k Fmoc—L—Ser(OCH,CgHs)—0Dpm
3 | Troc—L—Ser{OCH,CgHg) —ODpm
3m Troc—L—Ser —0Dpm

3 n Troc—i—Thr—0Dpm

3 0 Fmoc—L—Ser—0ODpm

3 p Fmoc—L—Thr—0Dpm

—N 83
z N)j

CO0Dpm

Boc —N 8s

COODpm

Boc—NH-~- (IZH— CO0Dpm 84
CH,—OH

Troc—NH“-(IIH—COOme 93

DpmO~—CH-~C00DpM 84
CH

3
Boc—N;] 88
C00(|2H—C00me
CHy
Z—NH—(IZOOme 85
CH,—OH

Boc—NH-?H-cooopm 79
Hy;C—CH—O0H

Z—NH—CH—CO0Dpm 81
H;C—CH—O0H

Boc--NH--CH—CO0Dpr &4
CH,0CH,CgHs
Fmoc —NH—CH—COODpm 83
CH,0CH, CeHs
Troc —NH--CH—COODpm 76
CH,0CH,Cetls
Troc —NH—CH--CO0Dpm 92
CH,~OH
"roc—NH—(I'JH—COOme 83
H3C—CH—OH
i*moc ~—~NH—CH—CO0Dpm 77
(':HZ—OH
fmoc —NH—CH—CO0Dpm 73
H3C~CH—OH

612

722
87+

86°

834

87°¢

86

913

81+

87"

83"

80"

83"

21 h2 96-96.5°

4.5h?
40h*

1.5h¢

3.5h* 81--82°

1.0h®

50hf 15417

1.0h3

176-177°

50h* oil®

2.0h* 80-81°

3.0ht 124-125°

2.0h" 95--96°

2.0n" 86-87.5°

115-116”
139-140°
114--115°
128-129"

- 65-66°

- 99.5-101° —

156-157°

~54.2°

~47.3°

~17.5°

m.p. 96-97"%;
[o]3% —54.9°
(c 4, CHCL,)?
m.p. 93-94°2
m.p. 96°4;
[o]28: —53.6°
(c2, CHCly)*
m.p. 95-96°¢;
[]3% —54.5°
(¢ 2, CHCl,)¢
m.p. 81.5-82°
[o]3%: —46.7°
(¢2, CHCl,)*
m.p. 80-81°%;
[a]2% —47.7°
(c2. CHCl,)¢
mp. 1511777,
[2]3%: —6.5°
(c2, CHCly)
C34H,0C1;NO,
(492.8);

m.p. 175-177°3;
[0 —37.0°
(¢ 0.8, CHCl,)?
oil*

m.p. 80-81°14;

(c1, C,HOAC)[]2: —18.1°

-24.1°

-21.4°

3.9¢

-21.3°

(c1, C,HOAc)

m.p. 124-125°7,
[a]3%: —-2.4°
(¢2, CHCl,)’
m.p. 94.5-96°7;
[o]28: —24.5°
(¢ 2, CHCly)
m.p. 86-87°7;
[«]3%: —-21.0°
(¢2, CHCly)"
C,gH 3 NOs
(461.5)
C3H33NO;
(583.7)
Cy6H,,CI3NO;
(536.8)
C,oH;gCI3NO;
(446.7)
CoH 0 CI3NOs
(460.7)
C3,Hy,NOs
(493.5)
CasH,gNO;
(507.6)

* Normal amino acid abbreviations and Lac = lactic acid

* Biichi melting point apparatus, not corrected.
¢ Perkin-Elmer Model P-141 instrument.
4 Satisfactory microanalyses obtaired.

b Using diphenyldiazoraethane in dichloromethane at room tempe-
rature.

i After removal of dichloromethane, the solid residue is washed
with petroleum cther (40-60°C) and recrystallised either from

¢ Using diphenyl diphenylmethyl phosphate as alkylating agent S,
f Using diphenyldiazomethane in ethyl acetate”’.

¢ Identified by hydrolysis to the starting Dpm-D-lactic acid'®; m.p.
C,H;0Ac); [Ref.'®, m.p.93-
94°C; [a]2”: —-118.2" (¢ 2, C;HDA0)].

93-94°C; [a)3% —117.8° (¢2,

acetone or ethyl acetate/petroleum ether (40—-60°C).
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The present method has been tested with benzyloxycarbo-
nyl-, r-butyloxycarbonyl-, 2,2,2-trichloroethoxycarbonyl-,
and 9-fluorenylmethoxycarbonyl-amino acids without ad-
ditional oxidisable functional groups (Table).

We would like to point out that in our method, the di-
phenyldiazomethane may not be the only alkylating agent
responsible for the esterification, there are also other inter-
mediates which arise from the oxidation of benzophenone
hydrazone. This conclusion has been reached from our
efforts to prepare diphenyldiazomethane from benzophen-
one hydrazone by oxidation with phenyliodine(III) diacet-
ate in the presence of a base (i.e. 1,1,3,3-tetramethylguanid-
ine) at 0°C following an analogous procedure®. In this ex-
periment, only a 16% yield of diphenyldiazomethane was
calculated (without isolation) by its absorbance at 523 nm!°.
The use of phenyliodine(III) diacetate instead of peracetic
acid in our method has the following advantages. This rea-
gentis a very efficient oxidising agent'*-*2, easily prepared’?,
commercially available and stable crystalline compound
which is also easy to handle. Its use therefore in this method
makes the esterification easier in comparison to others which
we have reported previously in which tris[diphenylmethyl]
phosphate* and diphenylmethyl diphenyl phosphate® have
been used as alkylating agents. These phosphates are sensi-
tive compounds and need to be prepared in advance.

N-Protected Amino Acids 1:

The N-protected amino acids were prepared by known procedures:
Z-'3, Boc-', Troc-17, Fmoc-'".

Troc-p(—)-a-aminophenylacetic  acid  [1d,  Troc-p(—)-a-
phenylglycine] is prepared similarly; yield: 76 %; m.p. 143-145°C;
[« ~61.0°C (¢ 2, CHCl,).

C H ,CI;NO, cale. C40.45 H3.06 N4.28

(326.6) found  40.50 3.10 422

Diphenylmethyl Esters 3a—p; General Procedure:

The protected amino acid 1 (3 mmol) and benzophenone hydrazone
(2; 4.5 mmol) are dissolved or suspended in dichloromethane (10 ml,
purified over a column containing basic aluminum oxide activity 1
according to Brockmann). After addition of 1 % (w/v)iodine in puri-
fied dichloromethane (0.4 ml), the solution or suspension is cooled at
—10°C and under continued stirring crystalline phenyliodine(IIT)
diacetate (4.5 mmol) is added during 30-40 min. The solution is
stirred for another 20 min while the temperature rises to 0°C. Di-
chloromethane is evaporated under reduced pressure at 25-30°C.
The residue, which also contains acetic acid and iodobenzene is dis-
solved in ethyl acetate (100 ml), washed with water (1 x 10 ml), 5%
aqueous sodium hydrogen carbonate solution (3 x 10 ml), water
untif pH about 6, dried with sodium sulphate, and evaporated to a
small volume under reduced pressure. On addition of petroleum
ether (40-60°C) a crystalline product is obtained. All products are
homogeneous on T.L.C. [siliga gel, 2:3 ethyl acetate/petroleum
ether (60-80°C) or 9:1 chloroform/methanol].

We thank Dr. Mantzos of the Analytical Laboratory of the National
Research Foundation for microanalyses.
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Errata and Addenda 1985

K. Matsumoto, A. Sera, T. Uchida, Synthesis 1985 (1). 1-26:
The structure of the second product in Table 16 (p.18) should be:

il ot
C6H5'_C—CH3—CH2—‘N\
CH3

Y. Vo Quang, D. Carniato, L. Vo Quang, F.Le Goffic, Synthesis
1985 (1), 62-64:

The substituents R for the compounds 2-4b and ¢ (p. 63) should be
C¢Hs—CH,—0—CO— and C,H s—0—CO—, respectively.

K_.N. Mehrotra, 1.S. Singh, J. Roy, Synthesis 1985 (1), 81-83:
In the Table (p. 82), the . R. assignment (C=0) should read (C=C)
for all products.

J.M. Aizpurua, C. Palomo, Synthesis 1985 (2), 206-207:

The following paragraph should be added:

The procedure described is a specific adaption of Roesky’s method
[H.W. Roesky, H.H. Gieve, Z. Naturforsch. [b] 25, 773 (1970)].
The authors regret the omission of this acknowledgement in the
above communication.

E.V. Dehmlow, E. Kunesch, Synthesis 1985 (3), 320-321:
The first formula scheme (p. 320) should be:

R?2  COOR! ®. 6 _
N/ (n-C4Hg)y P¥ Br+, 170-200°C
/C\ + n-Cy7H—COOH
RY X
1 2
Rz\ /H
/C + CO, + n-C17H35—COOR’
AN
RY X
3 4

X =(:00CsHs ,COOCH; ,CO—CHa ~CN

R.J.K. Taylor, Synthesis 1985 (4), 364--392:
The heading for the experimental procedure on p.379 should be:
2-Benzyl-3-n-butylcyclopentanone (23)°%:

A. Cagcaval, Synthesis 1985 (4), 428-429:
The structure of product 5 (p.428) should be:

cl
0.0

cl 7 No;
R}

Y. Sanemitsu, Synthesis 1985 (4), 429-430:
The structure of compound 2 (p. 429) should be:

X
CyH50 N=C=S
2

]54. Lapatsanis, G. Milias, S. Paraskewas, Synthesis 1985 (5), 513 -
15
The structure of compound 2 should be:

CsHs\
/C: N—NH-
CeHs

2

T. Eicher, R. Rohde, Synthesis 1985 (6/ 7). 619-625:

The heading for the last experimental procedure on p. 621 should be:
endo/ exo0-6a-Dimethylamino-6-0xo-4,5-diphenyl-2 a,6,6a,7-
tetrahydro-7H-cyclobuta[ b]pyrrolizin (endo/exo0-3d):

The heading for the 3rd experimental procedure on p. 624 (left-hand

column) should be:

1la-Dimethylamino—1,2-diphenyl-3-oxo-5,6,l 1,11a-tetrahydro-3H-
pyrrolo[2,1-b] [3]benzazepin (17):

Xue-Ping Gu, I. Ikeda, M. Okahara, Synthesis 1985 (6/7). 649--651:
The structure of product 1g (p. 650) should be:

1g - HgC-(;,H—CHf-OH (—2g)
OH

I. Yamamoto, K. Fukui, S.Yamamoto, K.Ohta, K. Matsuzaki.
Synthesis 1985 (6/7), 686-688:
The structure of compounds 3e, f should be:

CH,—CH;—C=N
RI-N
\NH—(IZl—CSHg

3e.f

1. Monkovic, H. Wong, C. Bachand, Synthesis 1985 (8), 770-773:
Reference 9 (p. 772) should be:

9Scherer, C.A., Dorschel, C.A., Cook,J.M., Le Quesne, P.W.
J.Org.Chem. 1972, 37, 1083.

A. Cornelis, P. Laszlo, Synthesis 1985 (10), 909-918:
Footnotes a and b of Table 10 (p. 916) should be:

4 5-Methyl-2-nitro product.

b 3_Hydroxy-4-nitro product.

Abstract 7192, Synthesis 1985 (11), 1079:
The structure of product 3 should be:

OCH3
2
R C//0
AN
CyH_L.O—(I:‘ I<I:| OCHs
N
3

D. Moderhack, Synthesis 1985 (12), 1083-1096:
The abbreviated name of compound 23 (p.1087) should read 3-
amino-4-imino-2-azetine.

S.M. Fahmy, R. M. Mohareb, Synthesis 1985 (12). 11351137
The heading for the last experimental procedure on p. 1136 should
be:

3-Amino-N >-(2-aminophenyl)-2-cyano-2-pentenediamide (15):

F. Fiilop, G. Bernath, Synthesis 1985 (12), 1148--1149:

"tl;he heading for the first experimental procedure on p. 1148 should
¢:

2-Substituted-1,2,3,4,5,6,7,8-octahydroquinazolines (3); General Pro-

cedure:
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