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Preparation of ¢e~N-[(2-Chloroethyl) nitrosocarbamoyl]-L-lysine

Abstract—A copper complex of e-N-{(2-chloroethyl)carbamoyl’-L-lysine was prepared by the treatment
of the L-lysine copper complex with 2-chloroethyl isocyanate in cold water. Within the L-lysine copper
complex molecule, the a-amino and carboxyl groups arc bounded to Cu®", but the e-amino group is free
and can react with carbamoylating agents. A potential antitumor agent, «~-N-[(2-chloroethyl) nitrosocar-
bamoyl)-L-lysine was synthesized by nitrosation of this copper complex with Na NO, in anhydrous formic
acid, followed by the passage of H,S gas.

N- (2-chloroethyl) -N-nitrosoureido groupe-
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Aoz AAE 7 9 t}? (Scheme I).
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L-lysine (1)-9 L-lysine copper(II) complex (2)% wt5¢] a-amino groups} carboxyl groupg-
238k v}, 2-chloroethylisocyanatei- 7}3}o] e-N-[(2-chloroethyl)carbamoyl]-L-lysine copper
(II) complex (3)& @ gith o] % dechelations}o] 3% 4% Pgons FHAdsigrl
complex 39 thA] 98~100% formic acidi v} #te] NaNO,& 7}él| nitrosations}e] 3}ghi-
5% A4S o} H,S gasst Aelslo] HEEAEQ e N-[(2-chloroethyl)nitrosocarbamoyl]-L-
lysine (6)< d¢lrh. B g 49} 62 iAo ¢ AR AARE o AP oy
A5)8] o T2 reprecipitations}o] ¢19lr}, IR spectrac] 4] 3}3E 49} 62 ammonium ion2] 57
A9l bands} ZwHEA (1)o] Ak whrAlZ 2100em™! LToll A vepd o2 Bol a-amino
group o ukSol 2l& WalslA ¢y BEF o] carboxyl groupst Al zwitterion de 2 Z ) 3}
bz motAch g, 3FE 4o A& ureas] carbonyl bandsb 1620cm7lell 4] iebut # u] 3]
nitrosourea compound 62 7%= 100em ‘o]t 2 wave numberg) 1720cmloll 4] ieE}bukrh
nitrosation& E3te] 345 6 Wnuloh el = positional isomer A} 33 40 A1 €] e-amino group
ol nitroso groupe] X} ¥E 2}PE-o FAE 759 Zlol vk NMR spectrac] 4] e-hydrogen®] che-
mical shiftz} ® 317} €15 2-chloroethyl groupe] chemical shiftz} 2}4-% 49 & 3.43~3.80¢)
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] 83.49~5.00 (a-hydrogen 21 HOD 9} overlapping) ¢ 2 downfieldo] yeld Aoz mol
o]z 3352 2-chloroethyl groups} 7%= amino groupe] nitroso groupe] &% - 62
A o]}, p}w{}%ﬂ 6o antitumor activityo] =8t A& g 7] 3o HEY Zolr},

X = &

Melting pointi= Electrothermal capillary melting point apparatusi A}§-dle] ZFglon] wA
Bl &skch. IR spectrar KBr pelletg- 910 Perkin-Elmer 710B IR Spectrophotometer iz 4],
NMR spectraty= §o & D,Ox 3t 5548 DSSz A}§-8}o Varian EM-360A 'H-NMR spec-
trophotometerz %] 3l v}, TLCe 2o]abl 2}3Hi 49} 621 Ryghel w42 L-lysine2] 0. 340
vls) Zhzb 0,25, 0.75% thebybciladsorbent silica gel G, type G0(Merck), developing solvent
n-BuOH:acetic acid: water (2:1:1, v/v), detecting agent I,]

e-N-[(2-chlorethyl)carbamoy]-L-lysine (4)—L-lysine 1.46g (10mmol)-& 30mle] H-of -]
% CuCOj(basic)- 7}&to] L-lysine copper (II) complexi: wt5glv}h, ? o] L-lysine cooper (II)
complexs=&o] & ~5°Ce] 4] 2-chloroethyl isocyanate Imlé 7}lale] 2@l alA] A omiyg 247 ut
LAk AHoz A4AE e N-[(2-chloroethyl) carbamoyl]-L-lysine copper (II) complex (3)
4 s}efo] EZF4E 43 acetone, etheriz o} gl o copper (II) complex¥ 50mle] o
suspensmnx]?% 4 HeS gas® Al élo] dechelationg]ch. of s}dte] 12 gl Jelg HalA 3

w7 A] 7440 E 5otz ethanolg b8l A A4 @9lvh(l.8g L-lysined] w3t 4% 70%). ol A&
-g_,——acetoneo_t._ AARAA 7 2 o] Zote] -2 A A& F4] ether Wropa] A -F Qo] 7] 24 7t
mp 183~185°C(43]), IR (KBr) 1620cm™' (urecae] C=0), NMR (D,0) & 3.43~3,80(4,
CICH,CH,-).

e-N-[(2-Chloroethyl) nitrosocarbamoyl]-L-lysine (6) —copper (II) complex 3 1.43g (2.5m
mol)-2 98~100% formic acid 20mle] H i ~5°Cell 4] NaNO, 1g(15 mmol)-g- 3087+ & 2k4 1}
Fo Zhabz 3087 o WA WS EFES oAt dojz Gl ko] etherd saf
o] 54 oily residuef 9lrh. o} & Firol ol HeS gast FFAZch A9 2203
CuS: o] fpalss oj ol & 7‘;01% v}, o] 215 methanol-ethyl acetate sl AR A A7z, o s}s}
o] & AL G ctherit whopa] A-Fitel ZAzAZ vk mp. 248~250°C(&&)), IR(KBr)
1, 720cm *(nitrosourea®] C==0) 1,480cm™ (—N=0), NMR (D,0) 43.49~5.00 (CICH,CH,N
-NO, a-hydrogen % HODs} overlapping).
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