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AN EFFICIENT SYNTHESIS OF SOME BIOLOGICALLY IMPORTANT MONOACYLATED DIAMINES

Gerhard KUNESCH

Laboratoire des Médiateurs Chimiques (INRA-CNRS,ERA 740)
F-78470 Magny-les-Hameaux,France,

ABSTRACT : Some biologically important monoacylated diamines were synthesized via azide

intermediates in good yield,

Several authors have recently demonstrated the biological importance of compounds

like ferulylputrescine 1 and p-coumarylputrescine 2.

In spite of their widespread occurrence in plant53 it is difficult to isolate these
highly polar compounds from natural sources.u In order to define precisely the scope of
their biological activity we set cut to synthesize 1 and 2 . A recent publication5 prompts
us to report our results in this field.6

Using direct acylation procedures even a large excess of diamine invariably gives
only low yields of monoamides 7’8; e.g. radiocactive ferulylputrescine was obtained in 26%
yield in spite of a 2-fold excess of labeled putrescine and the product had to be purified

in form of its hydrochloride wusing paper chromatography.D

In a more systematic study of this synthetic strategy, BARRET and al.g isolated
only 1% of monoamide after treatment of excess putrescine with benzoyl chloride. In
contrast , the same authors achieved good yields of monoacylation through dynamic protec-
tion of one amino group by 18-crown-6 (64%), Similar yields were observed (50-80%) when
insoluble polymer supports were used as monoblocking agents of symmetrical diamines 10.

For a convenient purification of the monoacylated products a protection of the

. . 7,9,10
r’emalnlng free amilno gPOUpS becomes necessary .

The difficulties mentioned above and the need of notable amounts of pure phenolamides
for a thorough evaluation of their biological activity led us to consider a totally

different approach of their synthesis as depicted in SCHEME I.

Addition of a solution of 1,4-aminobromobutane bromohydrate in anhydrous chloroform
to the mesyl-protected acid chlorides 3 and 4 in the presence of a slight excess of
triethylamine at room temperature (10 min ) yielded 5 and 6 which could be easily

transformed into the corresponding azide with NaN_ in boiling 90% ethanol (2h). Removal

3
of the protecting group with KOH/MeCH (r.t.,8h) followed by acidification Ffurnished 7 and
8 which were hydrogenated in the presence of Lindlar catalyst ll( EtOH, r.t., 2h) to

afford pure 1 and 2 after filtration and evaporation.
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SCHEME 1

oc) ONH(CH,)Br

- -z

R Br(:Hz;);H:ZBI R a) NaNj;
OMes OMes b) KOH/McOH
3 R=0CH, s R=OCH, (79%) | <) HCI
4 R=H 6 R=H  (o1%)
!
CONH(CH,),NH, CONH(CH,),N,

o ~

HZ/Lindlar

-

-]
=

H OH

R=0OCH;, (76%)

R=H (5293)

The starting materials for our pathway are easily available 12,13

R= OCH, (97%)
R=H (o5%)

jo I~

1
2z

. The yields are
good to excellent and the desired phenolamides 1 and 2 are obtained in the final key step

by cristallisation without requiring chromatographic purification.

In order to demonstrate the versatility of the above reaction sequence we synthe.-
sized l-ethyl-1- ferulylputréscine along SCHEME II from compound 9 which was prepared
in analogy to 5 and 6 from benzylated ferulic acid. N-alkylation of 9 was easily achieved
via phase-transfer catalysis 1 and the amide-blocked intermediate thus obtained was

debenzylated using trifluorcacetic acid 15. Finally, hydrogenation of the resulting azide
provided the desired product 10 .

Regioselective synthesis of monoacylated spermidines and related polyamine

. . . . . . . 16
derivatives is currently in progress in our laboratory and will be reported in due course .
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S C HEME II
CONH(CH),N, ON (CH)NH,
"
72 1) C,HgBr/NaOH - CH,
PTC
2) CF,COOH
3) H,/Li
OCHa ) 2/Lmdlar OCHa
OCH,CgHg OH
3 10
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6) Yields have not been optimized. The physical rioperties and spectral data of 1, 2,

and 10 are as follows

Ferulylputrescine 1 : CluHQOO?NQ' Calc.% :C 63.61, H 7.63, N 10.6 ; found% :C 63.u42,

H 7.70, N 10.44 5 F = 163-165° (ETOH/H,0) ; Y - Nmr (CD,0D, 60 MHz) 51,65 ppm (m,
4H), 2.7% (m, 2H), 3.33 (m, 2H), 3.89 (s, 3H) 6.48 (d, 1H, J = 16Hz), 6.76 - 7.11 (3

aromatic protons), 7.49 (d, 1H, J = 16Hz) ; IR(KBr) g T 1640 cm_l ; mass spectrum :
Moo M= 264, base peak at "z = 177 (C10H90?+)'

p - Coumarylputrescine 2: Cl?HISO"NQ - Calec.% :C 66.84, H 7.74, N 11.96 found% :cC

66.49, H 7.79, N 11.32 3 F = 105 - 107° (EtOH/HQO) 5 1H - NMR (DMSO - d6’ 400 MHz) :%

1.53 ppm (m, 4H), 2.77 {(m, 2H), 3.16 (m, 2H), 6.41 (d, 1H, J = 16Hz), 6.80 (d, 2H, J =

10Hz), 7.31 (d, 18, J = 16Hz), 7.38 (d, 2H, J = 10Hz) ; IR (KBr) :v__ = 1655 em b

mass spectrum : u"oat "z = 234, base peak at Mz = 147 (C9H702+).

1 - Brhyl - 1 - ferulylputrescine 10 : C]BHQHOQNQ' Calc.%t € 65.72, H 8.27, N 9.58 ;

found C 65.58, H 8.40, N 9.51 ; Yellow oil 3 "H - NMR (CDC:

5> 90MHz) :\ 1,13 ppm
(t, 3H, J = 7Hz), 1.53 (m, 4H), 2.90 (m, 2H), 3.33 (m, 2H), 3.686 ( , 24, J = 7Hz),
2.83 (s, 3H), 6.62 (d, 1H, J = 15 Hz), 6.80 - 7.25 (3H), 7.58 (d, 1H, J = 15Hz) ; IR

(film) :v co - 1640 cm_] 3 mass spectrum : M + 1 at "/s = 333,
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