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@ o, N-X-glycylphenylalanine methyl ester (X=trifluoroacetyl or acetyl) o} Z| 47 %
5% 423} 1hgoll 98] aspartic acid o] FEA 2 HA#AHH ., o] 8hE2 diacetyl/di-+-butyl peroxide
(DBP) & = AAA =, acetic anhydride & ¢Z&}A 2 3] 350nm (29 Pz S AJgsle ey o
o)t

DBP 2} acetic anhydrides] &% @58 AFolE & 403 U3 BB o gua
S oge ARHAE WEE AA Lol ATl ofsh vlmsie] # %2F VEE Af
§AEe) 2 Yoid Aoz Fadu

ABSTRACT. Glycine residue in N-X-glveylphenylalanine methyl ester (X=trifluoroacetyl or
acets]) was converted into aspartic acid derivative by a photoalkylation reaction. The reaction was
induced with 350 nm lamp using a combination of diacetyl/di-z-butyl peroside (DBP) as the photoini-
tiator, and acetic anhvdride as the alkylating agent.

In the thermal reaction with DBP and acetic anhydride, the same alkylation reaction of the
dipeptide was observed. From this thermal alkylation reaction the photoalkylation reaction is also

thought to undergo via free radical mechanism.

o] ¥]x2etd A 100~1508f © @z & Z2e|E

L A& she 29 Sigol vzl g, B AP o F

19694 R.H. Mazur 51 ol 93] $ads]l 22 A& DA <A gl o3 g4
o) B = (dipeptide) ¢ #=AIQ) L-aspartyl-L- ¥ 3 el gich.
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A AR w3E 30t o] B A% % A712 AR3tE bgors AEskA 39
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FEAE 238 25 G | &
Al 29 4 ek o] wWEEE b ndd
a3ty £ obrix g TIV FE vE ¢
oleike g ubE = ek, ofEl & ukeE E94
of 4= vl sl e ZejA g 23
3z gl dige =2 FEgielay 94
A E 971 AR 2 a-ope| Ao R v}
4 o e QA obelea Asle
249 = EFAN e A3 $AsA
(alkylating agent) & Ahg3tsd wjeg] A
olch, o] ¥l ofAMER A9} (260 nm EE
200nm) | 28 Lejve] o & AVl A9
G gglol FHA Arlelwt w0} dofrded,

1-butene

Y ———>X-Nle-AA-OMe
X-Gly-AA-OMe ;;;n: toluene
— - >X-Phe-AA-OMe

X =Trifluoracetyl or acetyl
AA=Gly, Ala, Leu

o]# g W35S A Aol AZHE ofv|xedtE
Z¥etz QE EBHEd Yo A, ®mE
p-methoxytoluene & ¢ 3HA| 2 A3t tyro-
sine 7 2& olvlxil A& WA EAbe] &
AR AFele F 9 20 H3e 2& e
ok ¥ wrebAd AP F AAAE HLE T
o,

o272 258 F 7 A (photoinitiator) &
Agstee 3 G708 g 49 WA o
o] gHlge} wEFo e YE FEHA AL
side chain . &4 gk, (WHxgez FH
aspartic acidg’, o1#& =2 FE serined}® FE
sy, FHAL w#dn e HilHeE =¢
Zelalg)=d a-diketone 7} peroxide & 23 A
Az Agstel spAFAL 2ol F A W
22 Qe 4 itk %10 a-Diketone(] &5
diacetyD) & 9 & F53T systemS B, peroxide
= 229AEF SulE 98¢ sted HaEE
o B8 he-e ohgt Zol o

by
Tfa-Gly-AA-OMe >

a-Diketone 4 peroxide

Me—Ph—-X
j————~—> Tfa-X-Phe-AA-OMe

_ HOAc | ¢y Asp-AA-OMe

T{a=Trifluorcacetyl
AA=Gly, Ala, Val, Phe or Tyr(OMe)
X=p-H or p~OMe

ol &k oAt whg-2 deistAl AHYgA A
2o 48 AfE g uhEe s Fol AEA
1;]_. 10

B wfo)AEs X-Gly-Phe OMe(X & 237])
& BT F, ol Fas hgE ol &3y
A74 2+ F2A 2717}l aspartic acid 2w}
FolAl e ukse) AW ARF ofrlxe it FAE
4 s

2 ¥4 H

2.1. AleF & 2|7]

Trifluoroacetic anhydride &= Eastman Kodak
3 A8 2 g, glycine & Wakod| 5F49Fg,
D, L-phenylalanine 2 Merck A&, dicyclohe-
xylearbodiimide (DCCI) &= Schware Mane3] Al2]
A& AHgstg o] N-acetylglycine,
acid, glycyl-D, L-phenylalanine, L-phenylalani-
ne methyl ester HCl salt & Sigma 3] AIAl S A}
2319t} Di-t-butyl peroxide (DBP)!, diacetyl
(DAY, trifluoroacetyl glycine'®, D, L-phenyl-
alanine methyl ester HCl salty ZH2t F3 o
de ez a3

=W EL Thomas Hoover Melting Point
Apparatus 2§33 er A4 AHEHL
Perkin-Elmer Infracord Model 2672, 747 &
w 2#EdE Varian T-60A & A-83te 24
32 TMS £ external reference & A}-8-3}9f o},

21.1. Al=e| g

Trifluorcacetyl Giycine 2f " 3td. 1g(13.3
mmoled) ZF#] A& 25mi 9 round bottomed flask
o] ¥ reflux condenser & &3] 3k o} CaCl, A
2L B d5Fgd ¥ Fd 2mi(2
mmole) 2] trifluorcacetic anhydrideE “létz 3
e 5§ AA3) 80°CHA L@ yeER
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2 A3 ke A4 trifluoroacetic acid & AF
Lol A Fellz FE WS VA A E ZH
WAk WA gL A3 trifluoroacetyl glycine
o] dojAm o] A& 90°Cd JEFHI AF
Fo A F3A A PA g el

F5F 1.36g60 %) ¥4 115~116°C(ZA
AB@ 116°C); NMR(DMSO-4s); 8=3.7(2H,

d, —NH—CH,—CO—), 6=7. 4(1H, m, —COOH).

D, L-Phenylalanine Methyl Ester HCl Salt
o} #4. 2g(12. 4 mmole) D, L-phenylalanine &
45mi of) o ;& AAAD F Az F3ra
tag FFHAZG. AA] SA FL& 510
2 EQ o A dEgESs ATEHAA $
obd g A AAEA s5mio =AL
ek 2 JhEte] F&3g et du=g 4t &
A3 A=z J3F F PRz gol F 24
o] 43 o]l AAE T+ JH 2R A

FEE 2.128(81%); ¢4 158° (£33 A 1@y
58°C) ;NMR(D:0); 6=3.26(2H, d, —CH,—¢),
3.8(3H, s, COOCHj), 4.4(1H, ¢ N—CHR~-
CO), 7.3(5H,s, aromatic)

2.2, Dicyclohexylcarbodiimide off 2|8t ZHEf
g3

(1) N-Trifluoroacetylglycyl-D, L-phenylal-
anine Methyl Ester o| $t4d. N-Trifluoroacet-
ylglycine (340 mg, 2 mmole) 3} D, L-phenylalanine
methyl ester HCl sal¢(431 mg, 2 mmole)d} 2§
yFL-e triethylamine(0. 3mi, 2. 1mmole)s} #
A CHLCL & $Z 4°ColAd DOCI(409 mg,
2mmole)ol] 2j3] d3del, wbg EFEE o 4°
C o Az nadhy dicyclohexylurea(§-d <
210°C)7t 2 HR o0 o|F-g A A AA}x
2. $of & sl A A AR H7E ethyl
acetated] So|x AHW F §A9 Rl E Fof
3 ethyl acetate-4 -Felg 204 Y =AE
A9k, $E5§ 560mg(84 %); FH HU~97°C
(28315 104. 5~105°C) ; IR(KBr pellet) ;3320
em™! (N-H), 2920, 2850 em~1(C—H), 1730, 17
10em~1(C=0), 1, 660cm™!(amide I), 1570 cra~?

(amide II), 1275em™(C—(C=0)—0).
NMR(CDCly);6=3.1(2H, m, CH;Ax), 3.73(3H,
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(2) N-Trifluorcacetylglyeyl- L-phenylalanine

s, COOCH;), 3.9(2H, m, COCH,N), 4.83(1H,
m, NCHRCO), 6.8(1H, w, NH), 7. 23(5H, s, aro-
matic), 7.6(1H, w, NH)
Methyl Ester 2| §4d. N-Trifluoroacetyl glycine
(340 mg, 2 mmole), L-phenylalanine methyl
ester HCl salt(430 mg, 2mmole), DCCI (410
mg, 2mmole), EtN(0.3m/, 2.1 mmole), CHe
CL(20ml) & A8kl 2.2. (DS ¥ Wy o
2 FA3do

(3) N-Acetylglycyl-L-phenylalanine Methyl
Esterof #tA. N-Acetyl glycine(243mg, 2
mmole) L-phenylalanine methyl ester HCI salt
(430 mg, 2mmole), triethylamine (0.3m/, 2.1
mmole), DCCI(409 mg, 2mmole) & vlrd 2 &
ofn| = (DMF) ¢l o]z 4°Cel A 7% 1A
3ta vt

Dicyclohexylurea & Z ¥ ojoj & xEo}
=g 72l Al Al A3tz ethyl acetate o 5
q Et;N-HCl & A2 & B35 £ ethyl
acetate-4 ol 6] 2o A A A A Z o,

5§ 460mg(83%): v 87~95°C: £3
2 1% 94°C) NMR(DMSO-d;); 6=1.8(3H, s
CHCO—), 3.0(2H, m, —CH,—¢), 3.66(5H, s,
—COCH;N— and COOCH3), 4.4(0H, m, N—
CHR—CO}, 7.2(5H, s, 8. 1(2H,
m, —NH).

2.3 ¥ oduUs S

% 443 g A4 1249 FPgP=
7} 9+ Rayonet Reactor(Model No. RPR-100;
The Southern New England Ultraviolet Co. )&
AA g ARen &7l 5 pyrex tube 2
ol 13cm, A7 1.6cm =X pyrex ampule (50 m/
23))e AHgdstgek, Pzo} kg8 Az
10~13cm 2 A 3¢ &AL Aartag
234 d5EAE 5 44E AAAND F 9
#3191 e,

(1) OtHIES S A (Sensitizer) £ 3t= &
&l 9t N-Trifluoroacetylglycyl-D, L-phenylal-
anine methyl ester (50mg, 0. 15mmole), o}Al &
(3m?), acetic anhydride(1.2mi) & 10ml &} #

aromatic),
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butyl alcohol o) o]z o] £ol-2 300 nm 5}3
o FZE ARt 7247 48 HA, Fak
o] A2%g BGAA AAsz Yl EFL
BE oz s14833t9 Thin Layer Chro-
matogram (tle) 2. & 24 &},

(2) OFMIED} Di-t-butyl Peroxide & SZHH|
2 3t UZi3 vbg  N-Trifluorcacetylglycyl-D. L
-phenylalanine methyl ester(25mg, 0.075m
LA E (0. 5mi), di-t-butyl peroxide(0.5
m{}, acetic anhydride(Ilm/), z-butyl alcohol(5
ml}2! E¢4FE 300nm e A= E AL
o 50417 FE LE Agick 2E zol: Fek
1747 F8L 40473 Fof di-t-butyl peroxide
(0. 2mi), oFA|E (0. 05ml), acetic anhydride (0.
4 mi}E 7hakoick, Fheke) A ok-g Zehate] A A
7stz velx 4 & steEddly te B 4
k6wt

(3) Diacetyln} Di-z-butyl Peroxide & =7t
M= st Y28 Y8 N-Trifluoroacetylglycyl-
L-phenylalanine methyl ester(140 mg, 0.58
mmole), acetic anhydride (3m{), DBP(0. 5mi), di-
acetyl{0. 2m{), z-butyl alcohol (10 m#) o} E&-&
2 330om B LE 4047k F< P g HYH, 3
S xo] & E3F DBP(0. 5mv/), diacetyl(0.1 m?)E
2047 Fol Arbateich shape] Aokg 7ot
A AAsD iz 22§ JhFEEe e
2 243 q

N-Acetylglycyl-L-phenylalanine methy! ester

mole),

{450 mg, 1.62 mmole), acetic anhydride (8 m!),
DBP(1. 5mi), diacetyl(0.6m/), z-butyl alcohol
(30m?) & EFEL 350nmol A 10047 F<
W A9k zhake] A el A A
z e dBE Jleddstd tle 2 4
ahgivt,

2.4 o ¥yst o

N-Trifluoroacetylglycyl-L-phenylalanine  me-
thyl ester (48 mg, 0. 14 mmole),
(1 ml), DBP(0.3mi), ¢t-butyl alcohol{(5mf)<]
E8ES ampuleo] ¥ A4 Fh2E F3447)
F g st 120~130°Co A 504 B F
A Agch stas Aotg Festl A AR

acetic anhydride

wola] £24 & 74 —E—SHB‘I-C'J the 2 43 o},

2.5. olniate| B4

oju] ;= Ake] 24L& ABE 6N 447 A
Aol AYE ¢ ol FEldd Yo QartaE
SFAA Axs AAF Fo dastd 110°C
A 22~6047 FX tFEHAA tle2 F
A 3}girk, Ascending tle = Kieselgel G (Merck)
E FAAEZR AERQEZ o4 £
(eluent) & n-BuOH: o} Al E AL : £ (3:1:1 v/v) Y
EFgRo| v »-PrOH: 30% NHOH(7:3v/v)
9 EFEAL AHgslgen FAXGorE

ninhydrin (0.25% in z~-BeOH)$ 24319
3. Z3 A
3.1 ClIYEl=e] M

Gly-Phe 2] o}e)x7] & trifluoroacetyl ==
aceyl 7| & HE3dem FEEY7 Hd
28 27 2 B335ty ok, Tfa-Gly-D, L-Phe-OMe-
=243 D, L-phenylalanine ¢ 2 ¢ &4

3te] FAdlF e Z kS ohgE 2o
0O O
_ 1ol
NH,CH,COOH + CF;COCCF;
Giy
O
i
~—> CF{NHCH,COOH
ice bath Tfa-Gly
NH,CHCOCH Dry HCI
| +MeOH ——
CH.C:l1;
D, L-Phe
NHZEE:HCOOCH 5 HC!
CH,C¢Hs
D, L~Phe-OMe-HCI
O
i
CF,CNHCH,COOH + NHz(I:HCOOCHyHCE
Tfa-Gly CHCeHs
D, L-Phe-OMe-HCl
@] (0]
. 1 I
_ DeCt B8N CR,CNHCH,CNHCHCOOCH;
CH,CI,

CHgCeHs
Tfa~Gly-D, L-Phe-OMe:

Journal of the Korean Chemical Society



3 47 sHukgol 2§ Aspartylphenylelany] Methyl Ester 9] &4

+ Et;N-HCl + Dicyclohexylurea
Trifiuoroacetyl ® 7] %= wh3-& A 2} |
3} (racemization) 7} A&} dojubx] fzl7 o] B
3715 AAL WE A eAvE) A g
A @) w ol 12 op A’ ] gl 4ld] ol A BE
Az ol g3geh o] 2E7) Y opv]glel &
HE, blgodabzs F2 8% 72 =
el Al Sase stxrazciEadzz B

PE 4 Ak odol gout Wy m= o u
379 EAAAA o1F AdHoT AAY
4= gloh,

A BEe estn FAn st AL diey-
clohexylcarbodiimide w4 & Ab-g-3}gich 8 N-
Acetylglycyl-L-phenylalanine methyl ester®]

< o5 2 '

0
If
CH;CNHCH,COOH + NH,CHCOOCH;-HCl

N—Ac—GIy CHQ—CGHs

L-Phe-OMe-HCl

O O
DOCI Et,N
e —— — CHgC\THCHzCI\ HCHCOOCH;
DMF ]
CH.CeHs
N-Ac-Gly-L-Phe-OMe
+ Et;N - HCl+ Dicyclohexylurea

N-Acetyl glycine & CH.Cl,, ot EVE,
2223 E, tetrahydrofuran o] =x] ¢ko} vid
dxEotn g oz Abgdtddch a2 A
2o A4 qﬂ!%i%—“'}“]—% Lo & AR A
ol & AR 317 dof deba B mEe] gloml
E o] REIAE AASEG v B gz
o] ‘Q_.&“"S]:L TEEE Wt

. 2 LIS Uhs A ool 2N

Acetlc anhydride & JdAIA 2, diacetyl
-di-t-butyl peroxide & F7A 2 sl #HEe v}
23 2

DA-DBP, hy

N-X-Gly-L-Phe-OMe —

350mm, (CH,CO),0
N-X-D, L-Asp-L-Phe-OMe
X =Trifluoroacetyl =¥ acetyl

Wol.19, No.5, 1975

871
B 423 3 AP RE Ue 2l AE

& SHrgele teol o8 BF Azet w=
st &< 3lg o},

dHgA 2 ¥)siE] = Tfa-Gly-L-Phe-OMe 2 7}
1331w Tfa-Gly, Phe-OMe, Phe, Gly, Gly-
Phe, Gly-Phe-OMe %-8) B4 50| o351 o
& o] A&s 2L A5 P ez B
A% AHE Fig. 1 3 2o}, fEdoge o
BuOH: ol E}: & (3:1:1v/v)) 1‘33%‘-3-““ S
AL LE 2l ABY JMFEH TR
$eldozE FH5F 2 HA @9, = trlﬂu-
oroacetyl §E A= ninhydrin 8H-g-¢] 242 1}&}
Aok, 2222 b EEE OYHE fEAe 4
AAERA 2 ¥8 =g e Gly, Phe, Phe-OMe
T AEE 4 sk

HEE dogt AgdE F oMA dxlgz 4
EA & Tia-Gly-L-Phe-OMe 2+ Tfa-Asp-L-
Phe-OMe 7} S0 Qg Aoz Az oA
& 745%38) 39 Asp, Gly, Phe, Tfa-Gly,
Tfa-Asp, Gly-Phe, Gly-Phe-OMe, Phe:Oble,
Asp-Phe, Asp-Phe-OMe 50| AAE Aoz o

Z9o) oloo) &Y FAL W =al
]
- o Do
U -t
Yo o 3
7
¥ -,
a b ¢ d ¢ f g i
Fig. 1. Eluent; 2~-BuQH: acetic acid: water=
3:1:1(v/v)
Spots ; 0.25% ninhydrin solution in x-
BuOH.

a; 22hr hydrolysate of Tfa-Gly-L-Phe-OMe
b; 60hr hydroiysate of Tfa-Gly-L-Phe-OMe
¢; Gly, d; Gly-Phe, e; Gly-Phe-OlMe,
f; Phe, g; Phe-OMe, h: 22hr hydrolysate
of the irradiated Tfa-Gly-L-Phe-OMe,
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T Q ]J
|
i
4
|

o o

O

[} a

Oy 0

o O

a b € d e f 9 h

Fig. 2. Eluent: »-PrOH: 30% NH,OH=7:3(v/v)
Spots; 0.25% ninhydrin
BuOIL
a; 2%hr hydrolysate of the irradiated Tfa-Gly
-L-Phe -OMe, b; 34hr hydrolysate of
Tfa-Gly-L-Phe-OMe, ¢! Phe-OMe, d;
Phe, e; Gly-Phe, {; Gly-Phe-OMe, g;
Gly, h; Asp.

solution in -

A8Y Zrdd EAs ¥4 de 2 F9 Ao
= Fig. 2% 2, Ad 747 232 &9
Hgen zEA89 vlzgd A7 Gly, Phe,
Phe-OMe, Asp & A2 5o] 93+ <&k
ol AP deg g Aok

b7l A2E F AAE A3 fE
two dimensional tle & FA & A3 Fig. 39
b, £2)e 2-PrOH: 30 % NHOH=7:3(v
v} 3} n-BuOH; Acetic acid: H,0=3:1:1(v/v)
8 A23tg ot Ninhydrin 8329 Az e
(intensity) 2 2o t]sp 8} = Tia-Gly-L-Phe-O-
Meol g kg3 ihge F2 294 Aol
go]1}e) phenylalanine #7)ell& dh-go] 79
Qojr}x] B&-& & F Ah

N-Ac-Gly-L-Phe-OMe 9] 7 $-dl= &2
2 »-PrOH: 30% NHOH=7:3(v/v)& &3l
o A5 AL te & FAHR AF 7AA
4% 2e)5)o] Gly, Phe, Phe-OMe, Asp S
& 2S5 e 94 423 vkl €%
¢ At

Pyrex filter & Al vychor filter & A} -& o
X (250nm # =, DA+DBP) ugx A&7 &
A A vlzd ¢4 AFHHz obr it

_ i

Phe-OMe o

n-0r OH 120 Go NHOH =73 {v/v)

i
_\}m‘.p i

— start
n-BuOH :Acetic Acid:Hy0 = 3:1:0 {v/v)
Fig. 3. Two dimensional tlc of the irradiated
dipeptide,  Tfa-Gly-L-Phe-OMe  (22hr
hydrolysate). Spots; 0.25% ninhydrin
solution in n-BuQH,
phenylalanine ¥}l 223 = gt oA
AEZE A G obelmdbe] wlmA  Ze
spel sl ae) F 2aslo) o EAuel C—C
w& C-NAgel 7% A%z Az,
A e e A% Ad Bes 5
doldzloz A5 DBP o 9§ Gub-&-9)
S0 % @7 3930} 9ol ) aspartic acid & 2%

o}rL

i
((CHy)COY» —> 2(CH4)4CO-

(CH»CO- + "NH(|:HCO~=
H
—>(CH3)sCOH + —NHCHCO—~
O 0
0o
(CH;)sCO- + CH,COCCH;—>
CI) @) (f) O
o T
[ +CH,COCH3 +~ CH,=C- O~CCH3J
4 (CH3) ;COH
00

i
~NHCHCO—~  + -CH,COCCH.
—> ~~NHCHCO~—

Journel of the Korean Chemical Society
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& 4 sigich, wekA DA sf DBP el % 3
A3} 2 ot B AR A el
o dolg ez 42

Q0 00 1%
I hy [ Il |
(1) CH:;CCCHQ. e CH3CCCH3
r 00 %1 intersystem
L Il 1 —_—
() “CH,CCCH;” crossing
r o0 *3
L Nl Z{
CH;CCCH;
OO0
[ "l } ¥+ ((CHC0):
(3) “CH.CCCH;:
00

—>CI-13:!3(¥CH3 + [(CH3)3CO)s*
(4) ((CH3):£0)5** ———> 2(CH3)sCO-
(3) (CHp)4£0- + —NHCHCO—
f
—> (CHs); COH + ~NHCHCC~
00

Il
(6) (CH:);CO-+CH,COCCH;

- 00 0- O
—> | "o | It
--CH,COCH,; «—— CH,=C-0-CCH,

+ (CH»;COH

[

00
Lo
(7) ~-NHCHCO~ + +CH,COCCHj

—— wZ\IIHCHCOw
CH,COCCH,
il h
00
1., @, 3, @)+ diketone o] W& ko]
E=A¢) 7} 5 32 intersystem crossing 2 A H 4
467t 95 ~butoxy etez-g A=
glgolh,  (5), (6)-& t-butoxy zhojze] F&
A¢] ojgalr] w= acetic anhydride o]l q G4
245 o) g7 23R AHdAAE 4§
ol (MN& o & o] Aty FPAR
717 ¢A 35| ghgolct,
FAAZ A ETE AR e vl

Yol.19, No.5, 1975

275t A wkgol YeivkA] el ole o
$-7 7o) v} DA+DBP o] 7 £ A4S
£ t-butoxye}rj & e 59l acetic anhydride
o] F AAAA F4 €45 = kol 4
o vbAwt, AEAH ] oldE-& acetic anhydride
A F&EAE b= k3ol Ao g
Roz YAl (o] 9 v]<E o & acetic acid
8} benzophenone o] EgEol FAz & 2=l
Az 334 kgl 24 benzpinacol & AEF
T i}
O 3
J

r ; OO0
LerCCH,

il —f
CH,COCCH; .
00

i
-CH,COCCH;+ (CHy) ,COH

Z7A 2 o} E+DBP & ALY L ASolE
48 b0l A dolvtA] FeE oL
obA &2 e b DA 8 AFAed & ¢
7ol gl ot -2 ukgol T YolviA e
71 Aoz FE5Hn, (o v dz
DBP = benzophenone o} ¢j% photosensitized
decomposition ©) YA @ech) 2

%3

o -
L: B
H;CCH;
0

]
CHyCCH, + {(CHy) O

+ [(CII:;)aCO)z e
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