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In order to examine bioactivities, simple amino acid derivatives mainly of pL-phenyl-
alanine were prepared. N-Alkyl or N-aralkyl derivatives of pr-phenylalanine (1—11),
pL-alanine (12—13), and pr-leucine (14) were synthesized by two routes; (a) via Schiff

. bases prepared from amino acids and carbonyl compounds, and (b) direct reductive alkyla-
tion of the amino 4cids with sodium cyanoborohydride. N-Acetyl- and N-benzoxy-
carbonyl-phenylalanines were coupled with various amines by the mixed anhydride
procedure'to give the corresponding amides (15—24). Some of the N-benzoxycarbonyl
derivatives were hydrogenolyzed to produce free amino acid amides (25—27). 4-Nitro-
(28), 4-amino-(29), and 4-(4-dimethylaminophenyljazo (30-—31) derivatives of phenyl-
alanine were synthesized. N-Phthaloylamino acids were condensed with hydrazobenzene
to yield diphenylhydrazides (32—33). Compound 32 was converted to free aminoacyl-
diphenylhydrazide (48). - N-Diphernylacetamino acids (34—40) were prepared by the usual
technique using diphenylacetyl chloride. Some cyclized derivatives of the amino acids
(41—47) were also prepared.

Biological tests, including antlbac’cerlal and the action on central nervous, circulation,
muscular systems, ¢ic., of these compounds were exammed but none- of them showed
much activity. '

Keywords amino acid derivatives; phenylalanine derivatives ; NMR; bioac-
tivities; synthesis : : :

é%ﬁﬁ&f%F@é&ﬁﬁ@%b<ﬁ$b,é&%hhd?%F@ﬁ%@kkﬁm%brma.L#L%—
K7 3 BOFEE, FREEOT R 2y, REEEFIGE U CEERL 02, ok x1E cycloserine,
azaserine, DON (6-diazo-5-oxo-L-norleucine) 7g &, SRBMICELTV53D3%\, LiaLiDX 5 fr B—
7 3 BB EYIEEC OV T, RTF FEOFRCHES, B Shicd 0b KB\ X 5 Thb.
BxX7 37 BOFEEL LR AR L, COEWE LR T5% BT, 4@ phenylalanine DZFE
hrEC AR L. chbik Table I-IV R L7 48 BOMEWTHSD. ZhbO(LEWRED 5B, 38 Mk
WHERBROA 7Y —= v VIRt LIeh B2 NEBMEL RIWE Lm0 o1 (EROW). ¥ —BobaWico
Wi, ROFHEBbED, A7V —=v 7%Ef UkD; Qs BEmRER R, FRme, %
Thig EHREL B b TV -0, PIREE, Hoec-Fv vy, S FREER, nERT, mERS, B,
B-7 Fvr ) vRlgk, -7 ¥vr v vl BENE =y, Hlexzx v, SEYHE RS i H
LAZ IV, AL ThOEBERDWTS, ARERDLNLWE LRI ot TO—fERA 7Y — = v Ficft
kaé%@T@bI@1—%%l$1&4&T%kHa>H—m,%iUTwhnf@AhA4f@a

1) BARELEHLES 27 MAST—BERE, M5, 19724 11 A 20 H.
2) Location: a) Kowakae 3:4-1, Higashi-Osaka; b) 504, Kawai-cho, Matsubara, Osaka.

3) CHBOAIY —= vy FA M HRBERA S, EETR HRE— — KB L TR mofﬁmn wE
2ET 5.
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.T,&iblé I wF ik é‘%d) 5%, 1—11 I\ ~3 R { pL-phenylalanine ®» N-7 %1, FHiL7 S F
BB TH D, 12—14 13 pr-alanine o, # 7 prleucine OF/EMETHS. hHDOEHIL, Chart 1 IR L
Rk B5IC, DL7 § JERE B A A=A ALAND Schiff HHE L D, ThEAREAYRF F Y v ATEETS
(a) #ds, D7 I BRE A AR = AMLEWREE, KFLST / RVEF L) U AOFECRTNCHE S
(0) B X > TAR L. () BoBs\\ T, HByZsEls Schiff #HE% 5.2 7o AR = A L&k benzaldehyde
- & salicylaldehyde DXC, XKD Tl % 512, ZiEle Schiff HB 5% et ote. FhT 3 JBEH
N R =MLY OBREW e RBOBHEATREMA VR T F ) ¥ A TETLLED &L LIRBENERE L) o .
(b) FWE—BC IR MENR T D, BIELHE TH 5. Phenylalanine Oz b OFEMAKITK, £ OMOEHYE
BEC S TS L RBEO b ORS <, CRIREMIEEICIZRF T,

Tasre I. < > ~CHe-CH-COOH

NRIR?
: . : Analysis (%)
. Calcd
Compd. - Yield m
No. R R2 0 (°(§ | ‘ Formula ~ (Found)
'cC H N
' ' . 69.54 8.27 6.76
1 CaHy H .58 . 242244 (dec) CiaHarNO, (69.51 8.24° 6.79)
2 C,H, H 559 235237 (dec.) = C,yH,NO, (gg R zg-)
3 Iso-C,H, H 8w >280 (dec.) C1aH,,NO, (gg: Y Yig)
4 C.H,CH, H 459 215-220 CyoH1NO, '
' | | 810 250  C,H,CINO, (22: 8 a4 e gg) '
5 4CILCHCH, H 49 245246 (dec.) C,sH,;CINO, (gg- 22y gg)
B 2509 " CeH,CLNO,
6 C,H,CH:CHCH, H 53 225227 (dec.) C,.H,,NO,
: v 68.03 6.34 4.41
. o o 1951979 C1sHyCINO, (67.98 6.51 4.08)
7 2OH-CH,CH,H H = 3  >250 (dec.) C,,H,,NO, ,
i 7 1251279 CyoH3sCINO, - 1/2FL,0 (gg-gg 6. o j-éi)
‘8§ a-CyH,CH, H 52 196198 CoH,oNO, .
R : ' oo o ‘ 66.75 6.16 3.89
o o = CaoHaCINO, - H.O 5676 6705 3.76)
9  BC,HCH, - H 550 >250 - CyoH,,NO, , -
‘ ' - _ : 70.27 5.90  4.09
, . >250 . CaoHyCING, (70.16 5.94 4.07)
10 - Cyclo-CeHy, -+ H - 81 260 (dec.) ' CisHyNO, (;g gg g gg g gg)
11 CHCH, CH,CO 80 173 ' C1sH,oNO, (;gf n e i:gé)
: 'CHCH3CHCOOH _ » » R — 67.02 7.31 7.82
12 - NmcHCH, 84 236—237 - Gy : (6113 7.0 T.89)
. CH,CHCOOH ‘ : R 56,21 5.66 6.56
13 CHs 420 256257 C,oH,,CINO » :
CHCH CHCOOH , . 70.55 8.65 6.33
14 CHY 2 5% 250 (dec.) . C,,H,,NO ,
NHCH, G, ‘ o CefeNOs (0138 856 6.51)

. @) Reduction of Schiff’s basis prepared from amino acids and carbonyl compounds by means of NaBH, (overall yleld)
- ') Direct reductive condensation with NaBCNHj,.
¢) Hydrochloride.
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No. 7 871
. v IR NMR (3)
Compd. pNulol om~1 (J, Hz)
No. e - )
: o -~ LCoo- CH,N CH,C CHCOO-
1 3500—2500 - 1580
2 3500—2300 1570
3 3450—2500 1590
27oo—~2100@
4 3500—2300 1595 { 2700 oo
5 3400. 1580 1580
aunn 2710——2100@
6 3400 1600 { Ty o ,
' ' 2700—2000% 4.3 (s) 3.5 (2d) 4.3 (m)"
7 27002200 e { 208 { VCOOH) &% /
1595 o ,
. mmﬂmﬁ 4.2 () 3.0 (d) 3.6 ()0
8 8500—3000 1 1680 (200m ) (7) (7)
1580 . ,
o » 2700-2000@
9 3500—2300- 1570 { 1710 o)
10 3500—2300 . 1570 ; o
- 3.7(d) 4.4(d) 3.3(d) 4.2(2d)®
1 - 1730 | a7’ an’ @65 (9 65)
12 3500—2300 1580
13 3500—2000 1580
14 3700—2300 1580
d) Hydrochloride.
e) Measured in CDCl;.
f) Measured in DMSO-dg.
_ , NaBH, ' "~ NaBCNH;
RS-CHy-CH-COOH ————  R'-CHyCH-COOH «—————  R-CH,-CH-COOH
| R [ 'Rl R o~ NH,
N= C<R2 <R2 R2/ C=0 :
R
| ‘ R2)c-o
R3=C6H5, R2=H, R1=C3H? (1), CiH, (2), is0-CsH7 (3), CsHs;CH, (4), 4-C1—C5_H4CH2 (5), :
CoH5CH: CHCH; (8), 2-OH-CsH,CH (7), a-CioH,CH (8),
v . B-CieHsCH: (9), cyclo-CeHyz (10)
R®=CeHs, R?=CH,CO, Rt=C,H;CH; (11)
Ro=H, R*=H, R'=CiHiCHa (12), 4-CI-CeH.CHs (13)
. CH
Ro=C “CH, R*=H, Ri=C;H;CH, (14)
CHy”
Chart 1. (Group I)
Table IT whsnFolb&8 o 5 &, 15—18 bi N-acetyl-pL-phenylalanine © 7 3 F‘%E'é@%, IR BILELE

Zxy, N-acetylphenylalanine 1z tetrahydrofuran i, triethylamine M #EF, ethoxycarbonyl chloride

REA SR TREMAHE L, Chie7 s VERRIESETAR L.

alanine %

Rt & LT

19—24 % N-carbobenzoxy-pL-phenyl-
N-acetyl fk & Rk 7 P e b0 ThB. Ei 25—27 13 19,20,23 %27 2y A= -
EMETTL, B carbobenzoxy %“zﬁfgh Bicd D THB (Chart 2).

S
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N-Acetyl-pL-phenylalanine % J&FtEe-RyEE DRI T 55—65 ° wiliE L, KK THERT 5 & BT,
V3% 5 0> % B & L C N-acetyl-d-nitro-L-phenylalanine 3% & 1% (Table IT, Chart 2). #fd NMR 1%
Table II E# Licias, FHER = P vOBRC, Thih 2 KRCHLETE v 77408 6 fi 7.5, LY
8.2 1z doublet & LThbh, BEIL J=9Hz THIc coupling LTWBZ &hb, = rwiid” = =%
D pRICERL T\ 2 ERELITHS. DX 28 XIMLASR AL UCOKB, =H, HECHEME
B LAY 7§/ {bAHy 29 (Table IT) %IFUY 5 5 % 7. Dimethylaminoazobenzene 1%#i717c4 v/ &

R .
' Tapie IL. > CHy-CHCOR?
NHR1
, Analysis (%)
, : o : Caled.
C d. : Yield
OII\Inc? R! Rz R3 (t/eo) : Ef}g) Formula ~ (Found)
) C H N

33 116118 C,H,N,0, 06-85 891 13.76

15 Ac NHCH,CH,NEt, H (67.03 8.86 13.54)
‘ B 6519 7.30 10.14
16 ac X O H 29 136187  CiHuNoOs (@230 7.0 10.17)
. — ©70.80 8.39 9.
17 Ac . NH—<. S H 12212 CuHLNO, (g 55 9.%)
18 Ac NH-iso-C.H, H 37 191 CuaHaoN,0, (gg- noslz (2)%
— _ 2.60 7.42- 7.
19 z NH—< > H 46 158 CyoH,aN,0, (;2138 742 ;."3”%
N ‘ . 68.46 6.57 7.60
0.z N O H 82 155 . CuMuN:Oi (68120 649 7.40)
21 Z NHCH,CH,NEt, H 35 80—82  CpHyN;O, (gg- 19 .8 0. gg)
22 Z NHCH,CH,NMe, H 36 110—112  CyH,,N,0, (gg-gg 3 Hi’g)
23 7 NH-iso-C;H, H 36 139140  CyoH,N,0, (;8' X s (2)?1’)
; ==\ : : { ’
24z HNNHCO—< N H 41 185 CyyHpN,O, (gg-% 530 }g-gg)
250 H NH—<_> H 82 250—252  CyyH,,CIN,O (gigi 8.22 g-g%
260 H N O H 75 233—235  C;,H,,CIN,O, (g; & 107 iggg)
N/ . . . .
279 H NH-iso-C,H, H 72 198 C,,H,,CIN,0 (gggg .8 ﬂgi)
28 Ac OH 4-NO, 90 178—180  C,H,,N,0; - (gggg 188 éb
20 Ac OH - 4-NH, 98 193—195  CuH,N,0, (gg-‘éi’ 6.9 12 g%_
-~ 4-(Me,NC 192 CyoH,N,O 62.81 6.34 15.43
30 Ac. OH U EYN, %8 (dec) MPH,0 . (62.82 6.24 15.71)
© 4-(Me,NC =250 53.30 5.26 14.63
31 H OH H)N, ¢ % {dec)  CrHaCLNO: (53734 5032 14.70)
AN ‘ 7115 4.58 11.32
2 ||\ ONCHZCON NHGHs 8L IT-1T6 CuHNOs 1] 456 1L60)
CoHls | | )
N C0 ; o , : 7
33 | ||/ NCHCO\I—NHCeH.r, 79 162—163  CyeH;oN;O; (%g?’) T 3(1))'
/| . . .
NCO Cfia (%115 ‘ . - o ) '
NHfCH;CON-NHC;Hs = 56 151—152 C,H,CIN,O 56.85 6.13 14.21
48 ) (dec.) “H,0 (56.85 6.18 14.01)
' CeHs , e ;
cl- ‘
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No. 7 873
IR NMR (5)
- Co&npd. .yYuiel o -1 (J, Hz)
0. e e - —_—— .
NHCOR! COR? 'PhCH,-C CHCOR?
15 3250 1640 1640 3. %6%(1) 4.6 (m)®
_ " 3.0 (2d) 4.6 (m)®
16 3350 1670 1620 ©.6) (m)
17 3250 1630 1630 2 ?g(g)d) 4.7 (m)®
18 3300 1640 1640 2. %9(%@ 4.5 (m)®
19 3250 1680 1630 3. ‘28((_23)‘1) 4.3 (m)®
20 3200 1700 1625 3'?8(5)(1) 4.8 (m)®
21 3300 1675 1625 3. }8(3)‘” 4.2 (m)®»
22 3200 1690 1625 3.1 (m)® 4.2 (m)®
23 3200 1670 1630 3-%8(3;1) 4.0 (m)o®
24 3200 1680 1610 3. %S%d) - 4.4 (m)®
259 1650 3-(27)(d) 4.5 (m)®
26 1640 3-%%)01) 4.6 (m)»
279 1610 3 %7)(d) , 4.0 (m)»
28 3250 1605 3.5 (2d) 4.2 (q)®
29 3250 1625
30 3250 1600 3.1 (2d)® 4.2 (m)®
319 3500—2300 )
(vn*H,co0H)
1710 ’(”COOH)
32 1770 (vN(co),CoH,)
1650 (vconn)
33 1770 (vN(co)gcqH,)
‘ 1655 (veonw)
489 3200—2550
(vn*m)

1650 (vconw)

@) Measured in CDCl;. :
b) Measured in DMSO-ds.

¢) Overlaped with other signals.

d) Hydrochloride. X =COOCH,C,H;.

1&{&%4@'&;{554) ®T, phenylalanine ¢ p-{71& dimethylaminophenylazo % & A 4 iud, @%%5 £t
PR CE D L L, 29 % 30, 3 X8 31 ofbady (Table 1) wiliv 7. &4 29 ZHMEEF PV v & &
HEMCY 7 VL, ©iuc dimethylaniline % 5 7Y ¥ 7 ST, N-7wFafk (30) RBEERE LTH
dime'thylamino Eorgr e b voR
st 63.0 ki bh, phenylalanine HipOHER  » b v 4 KRXENLH 2 KRS DOHET 66.8 %
X 1.7 (J=9 Hz) 17, ¥/ dimethylamino R FEA L HFBER Fr bk 6 7.3 L 7.6 (/J=9Hz) =xh

7o, ZofeEHo NMR 3 Table 11 CELH Lie v 7' F DI D,

4 HF B BEAE B BE 13, 1061 (1968); H, Terayama, “Aminoazo Carcinog,enesiys,-Methods
and Biochemical Problems,’’ Methods in Center Res. 1, 399, Academic Press, New York, 1967.
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= 1) CICOOEt, Et;N R3><_
ar K > CHzCHCOOH > CHzCHCORZ
e . 4 _
NHR 2) RR'NH. N
msamm,W=H,W=mmﬂmmmumy{_ba®,ML<_>an,
S _
NH-iso-CsH; (18)
R1=C;H;0C0, R=H, R*=NH- < >(19) N 0(20) NHCHzCHzNEt @1),
NHCH,CH:NMe; (22), NH-iso-CsHy (23), NHNHCO~< :N (24)
'W—H@Nmmmm@IW%IW—M+< >@@,N pawrﬁhwcmmm)‘
N—. . .
e HNO3-H2SO4 —— H/Pt
B: < >-C~H2(I:HCOOH, — 5 0N >—CH2(':HCOOH N
NHCOCH; ég' IQIIC()Cfis
HN02 . = I\’IezNCGH5
HgN—< > ~CHiCHCOOH —————  Ny* >—CH2CIZHCOOH Bt
. NHCOCH; HCl NHCOCH;
HCI/H;0
MezN—< > N=N- < > CHzCHCOOH M- e > N=N- < > ~CH,CHCOOH
NHCOCH; NHg* 2CI- -
ALCO SOCI, LCO
c: [ Y fNCHCOOH T+ (Y \cucoci
Ao’ | o f
CeHsNHNHCH; = AL—,NHNHCGH,;
DCC . : '
ALCOL NH;MH,-H:0
- [ NCHCON—NH ' NH;*CHCON——NH
N\ /. ) ) I | [
NV R Gy GH R GoHs CoHs
I o \ I

I: R=H(32), CHs(33)  I: R=H (hydrochloride) (48)
Chart 2, (Group II)

FRBEbHRTWAZ Lhvb, dimethylamino D p-fLIc o7 Yy 7 V) Y FAME - T B & & i ot %
F= IR Ti% COO- DNt 1600 cm=t Ik Fbh T B & L ivb, zwitter ion TH% & Lavbns. LAH 30
RIER TN T EE BT © F 4 {6 LT 31 0l BEY RGO L LTk, 30, 1w 31 12
‘Hela MM+ 2R RELLY 25, R NEERRED bhin ok ;
Table II D{b-&4y 32—34 1% glycine, pL-alanine ¢ hydrazobenzene & OfE&E TH 2745, Zh L7 3
JEEEEK T 2 VER L EEI L C phthaloyl {bL, ZhbaiE{ksd =LA T »nY FriEE, hydrazobenzené
& R &% %0y, phthaloylamino acid % N,N’-dicyclo-hexylcarbodiimide (DCC) 07 T & X ¥ ¢, %
;}"L%";h N,D ’-diphenyl-N-(N-phtha.loylglycyl)hydra\zine (32), IO N N’-diphenyl -N-(N-phthaloyl-pr-alanyl)-
hydrazine (33) %%7‘\: Y 5% 32 Z=x7 —«11/4:1 hydrazine hydrate aﬂu@fn LTz 2214 24bL, b4
1y 48 wiEEAE L LB :
7 3 7 BBORREE A HEIRT 5 BT, diphenyl-acetyl (k& 47 7a\>, 34—40 D{L&HE AR L1z (Table III),
it&Y 34—35, :}s;:'oi“_ 37—40 11z 1 £ glycine, pL-alanine, L-glutamine, L-asparagine }3'X ' f-alanine
- % Schottem-Baumann ;¢ diphenylacetyl chloride “gﬁb\ N-7 oAb L dDTH 5. /{EA% 36 1z 35
% isopropylamirie + DCCC7 3 F{LLCTAR Liz. 39 (3 diphenylacetyl chloride 0)14\7 H iz 4-chlorodiphenyl- \
acetyl chlonde 72 DL- alanme iz }'jr" X7 (Chart 3).

5) 71T ERBREHEBETENOMESR L 5.
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No. 7 875
x=ON
Tasre III. — CHCONHCHCOR?
o
: ‘ Analysis (%)
s 1. Calcd. :
Compd. Rt R? x Yield  mp Formula (Found)

No. ). O (Fomd)
' cC H N
34 H OH H 62 153 CyeH,sNO, (?i:?? 2o g:%‘z’) |
35 CH, . OH H 48 159 . Cy,H,,NO, g%gz g:ﬂgg i:gg)
36 CH, NH-iPro H 51 181—183  C,H,N,0, (;‘é-gg 7.4 g-%)

. CpH,N,O,  63.67 6.19 7.82

37 CH,CH,CONH, B89 Isl-1s CefelhOe B30 000 T8
38  CH,CONH, = OH H 66 206 CusH,eN,O, (gg'gg 2.6 8 g%
39 CH, . OH C 52 231 C,;H,,CINO, éﬁ'ﬁ 2.08 i"éé)
40 (C,H,),CHCONHCH,CH,COOH 41 115 C,,H,,NO, (;%'gg 8. g-gg)

Compd yNungm-‘l . . ’ : Iq(‘\l}[:%(za)) -. .
No, e B (DMSO-d;) ’
NHCOCH (C,Hy), COOH BhCi-  aNH
34 3250 1620 1710 5.1 (s) . 8.6 (m, br.)
35 3300 1650 1720 " 5.1(s) 886 (m, br.)
36 3250 1630 4.9 (s) 6.5 (m, br.)
37 3350 1640 1710 . f '
3450, 1580 (vconm,)
38 3200 1660 1720 -
, 3400, 1590 (vconm,)
39 3200 1630 1710 5.0 (s) 8.5 (i, br.)
40 3250 1630 1710 5.1 (s) 8.6 (m, br.)
_ NH,CHCOOH —
- i -
X <_>\ N X-C .
— tHCOCI — —  CHCONHCHCOOH
o | 0% e
X=H, R'=H, R?=0H (34) o ) l . .

X=Cl, R'=CHj, R.=OH (39)

R!=CH;, R?=0H (35), NH-iso-CsH; (36) —
R!=CH,CH,CONH;, R2=0H (37) ‘<

R'=CH;CONH;, R2=0H (38) CHCONH(IZHCORZ

Ok
<N | NH,CH,CH;COOH N |

. cHeocr! - CHCONHCH:CH:COOH
<o 7w

Chart 3.. (Group III)
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876
R'-CH-CO
Taste IV. ps 7 %_Rs
\C/
1l
Y
Compd. S Yield mp .
No. Rt R2 R3 X Y (%) °C) Formula
41 = C,H,CH, H CH, N S 52 114 CieH1,N,0S
2 CHCH, CHCH,  CHy N S 8 104  CyuH,N,08
43 CHCH,  CHCH, — s s 7 108 Cu,H,NOS,
44 CHCH,  CH,CH, H N O 8 135—136 Cp,H,N,0,
4-NO,- r .
15 SN, H H N O 36 235  CH,N,0,
46  CH, CHCH, CH, N S = 92 = 114—116 CyH,N,0S
47 (CH,),CHCH, CN,CH, CH, N S 81  76-77 CyuHyN,08
Analysis (%)
Calcd. IR NMR (5)
C({\In;pd. (Found) yNuiol cm-1 (J, Hz)
' C——— cox RICHCO
C H N .
50.26 3.82 7.32 4.2 (2d)
41 (50.23 3.80 7.33) 1735 (9,9)
74.17 5.41 7.52 4.3 (2d)
42 (74.13 5,44 7.76) . 1740 9,9
65.14 4.82 4.47
43 (65.31 4.79 4.53) 1730
‘ 72.84 5.75 9.99 4.1 (2d)
44 (73.05 5.81 9.78) 1710 6, 5)
51.06 3.86 17.87 . 44 @2d)
45 (51.32 3.81 17.99) 1760 " (6,6)
68.80 5.44 9.46 4.0 (2d)
46 (68.87 5.33 9.48) 1750 7,7
70.97 6.55 8.28 4.1 (2d)
47 (71.04 6.84  8.40) 1760 (6,6)
R-CH-COOH  C,H:NCS  Ri- CH~CO R-CH-COOH 1) CS; OH-  Ri- CH-CO
N i |
R:-NH — RLN N- <;;>‘v Re-NH P RN N
\C/ \C/
. Ji]
Ri=CeH;CHs, R*=H (41) . R'= CyHyCHa, R?= CoHyCH, (43)
R2=CsH;CH, (42) b HL
Ri=CH;, R?=C;H;CH: (46) ° \ '
R!'=(CHs):CHCHs, R?=CsH5CH, (47) R:—(,:H—COOH or (NH2):CO R;— (’:H-—(':O
R:-NH 5 KooN RE-N NH
, ¢
R!=C,HsCH, R?=CoH;CH; (44)

Chart 4.

F 7z Table I iR LicibBEHo—H % FE & L,

CEAER X, ~Table IV 223308 7z {tﬁ%ﬁ?‘zé& L7z (Chart 4).
3/ BEEEf% phenylisothiocyanate ¢ RINI B LIt X b,

R'=4- NOz—CeH4CHz, ‘R2=H (45)
“(Group W)

ke X b, 4-imidazolidine 18, X0 4-thiaz61idine’ i1
{e&ty 41, 42, 46, 35 108 47 3NS5 7
BHCED, T 43 kA4 TP

u@ﬁﬂ FALRECAE LTAR L, 44, KX 45 13N T 2 7 3 /Eﬁ%ﬁ%%ﬁ BaPE Ty T VRS ) U A
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ERUGE R B0y RFEEMBL CE. :
BB, SEER L LA WBRCIZ RS b L WiEE L HT 5 WEEY BT 1A TEIedpoted’, FlIEE S

DIMD T 3 BFEEEEERL, EPEEELHRE LW EEL T 5.
£ B o

N-Propyl-prL-phenylalanine (1) (b #:) prL-Phenylalanine (1.65 g, 10 mmol), propionaldehyde (0:58 g, 10
mmol) % MeOH (10ml) LE& L, ER TR A L7s» 5 NaBCNH, (0.63 g, 10 mmol) 2 &Fomx 5. 1
hr JE#E ke Lc, 10% HCL 23§ UCE#EL L, 109% NaOH < pH6 clRE L CREReH 5.
CoRBEARL, & EtOH TH\, HE»LBHHEHL CERS2HEL. RS L ko LAWNBBLRI.
ﬂb%%%%‘) les BEREE  (2) CH,, H,0, (3)iSO‘C3H7; MeOH; (4) CH,CH,, "E-HEEE & LCHEH,
acetone % 7=ik EtOH; (5) 4-Cl-CH,CH;, RE—5% NaOH ks L, HCL -t pH 6 & L-CTHH, (6) CiH;
CH=CHCH, H,0; (7) 2-OH-C;H,CH,, iz~ L T, conc. HCL; (8) «-C,oH,CH,, T —HEEE LTHK
$, H,0; (9) B-CoH,CH,, Rix—iEEei & L RS, 19 HCL; (10) cyclo-CgHy,, H,0. thbokaP ok
mp, g, IR, NMR % TableI R L1z, '

N-Benzyl-pr-phenylalanine (4) (a ¥:) DL-Phenylalanine (1 65 g, 10 mmol) benzaldehyde (1g, 10 mmol)
% 5% NaOH (20ml) & &3 EET 1hr L, #H L N- benzylidenephenylalanine © Na # % % 3|
HRLTED, EtOH TS (248,92%). 2o 5% 2g % EtOH (20ml) 2EA L, NaBH, (0.4g) #mx
Kig kT 1.5hr B S, HAR, RIABL, »REBETEEL, BEWE HO (1ml) ciEs»l, AcOH
< pH6.0 &35 LEEHEINHT S (18, 651%). ABEOEMEE bE B ER & B, TR okiKcHE L
fo. B lLTRkoEYrBE L. (kE%HFS) R (7) 2-OH-C;H,CH,.

N-Acetyl-N-benzyl-pr-phenylalanine (11) 4 (1. 3 g) % 10% NaOH (1 ml), H,O (10 ml) oBERKicE» L,
K&TF, EHLERAL AcO (1ml) &M 5. 0.5hr BT, 10% HCl <Eike L, CHCL, T 2 H
H3+5. CHCl; B4 &K Na,SO, T L, CHClL 2BELCREY RV Y A X2 AW CHI T A r=t 7
77 4 *?ﬁﬁ:lﬁ, CHCl; T LCHMY 2R L LR, CHs »5HiEM L. X, mp, SHE, =
7 b5 — % 2 Table I. . . : .

N-Benzyl-pr-alanine (12), N-(4-Chloro-benzyl)-pi-alanine (13), #5L 0 N-Benzyl-DL-Leucine (14) b e
& b phenylalanine FHHAKLFAFL L THERLEL. IR BB» LEMER L. WK, mp, H#lE, <<z
b L7 — & : Table I. ‘ o L ' ' "

N-Acetyl-pL-phenylalanine p-Diethylaminoethylamide (15) N-Acetyl-pL-phenylalanine (2 g, 10 mmol) %
THF (50 ml) L& L, Et;N (1g, 10 mmol) EHEMT 5. BAWE 0° LLF T L2 b CICOOEL (1g,
10 mmol) #¥jn L < 8 min &%, isopropylamine (0.6 g, 10 mmol) #pi%, 1.5hr EH T, —RKE
5. P LBz 5B8L, nhexane TP, HPWELRBE L LThLHBBEZEL, WEEXEIHLT CHCl, %
LFMER OB L. RBOHETROLANHEEDL hic. (LAWES) R HARKER : (16) morpholide,
CeHg; (17) cyclo-CeH, NH, CH,Cl,; (18) (CH;),CHNH, CHCla b EYOREK, mp, HHFHE, 22

T — ik Table IT iR L. ' '

N-Carbobenzoxy-pr-phenylalanine Cyclohexyl-amide (19) Carbobenzoxy-pL-phenylalanine (3.0 g, 10
mmol) % THF (50ml) L, Et;N (1g, 10mmol) #HinT 5. 0° UTFT /B LAENS, Zhic
CICOOEt (1 g, 10 mmol) % ¥ L, 8 min & %}, cyclohexylamine (1g, 10 mmol) %5 %, % 6hr
WA, —BREL, UBEHEL, 2BERETHREL, BEYWE CHLCL »HoFERL THEELE. A
BOFECKOLE Y & AR Lic. (LAEWES) R, BESEH 1 (20) morpholide, CH,Cly; (21) Et,NCH,-
CH,NH, n-hexane; (22) Me,NCH,CH,NH, CiH,; (23) (CH,),CHNH, C,H,; (24) 4-iso-nicotinohydrazide,
EtOH. z h b0t W IR, mp, SH{E, A7 bAF — zix Table IT IR L7z, ‘
~ pi-Phenylalanine Cyclohexylamide Hydrochloride (25) N-Carbobenzoxy-pL-phenylalanine cyclohexyl-
amide (19) (1 g, 4 mmol) % EtOH (30 ml), conc. HCl (0.5 ml) & 8.29% Pd-C »flift s LCHEAET L, ft
Brrk PEREMLTELRLERY EtOH 208/ LUBR LL. A LTk 0¥ nBshik.
(L&#&ES) R, IS ¢ (26) morpholide, EtOH; (27) (CH,),CHNH, CHCl,. & x5 o b & # o INE,
mp, HHTE, ARz A — zt Table IT i Li-. ) ‘ :

N-Acetyl-4-nitro-pr-phenylalanine (28) N-Acetyl-pL-phenylalanine (5 8) % H,SO, & conc. HNO; (d=
1.38) @ 1:1 0% 20ml k%, EBLEZALLDEFT oMo, 55—65° © 1hr, NEEHE L =%,
kK 75ml @ EEE, WELTHE LeHaesR L CBLRRE, EtOH- H20 2 DRSS LCOREE L.
R, mp, SHifE, A2z b F — xix Table II iR L.

N-Acetyl -4-amino-pr-phenylalanine (29) 28 (58) % AcOH (50 ml) &, PtO, Tt LTHET, £
EIL L, MEESRR, BFEEBRETHEEL, HO 2z (BOREZE L HEOE R 2Bk, th%
H.O 26 FE&E LTERL, HWHE, A7t 57 —2n5 (Tablell, KX OAR), BN THB &5
L. : '
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N-Acetyl-4~(4-Dimethylaminophenylazo)-pL-phenylalanine (30) 29 (3.128) % Na,CO,; (3.12g) & &%
i H,O (50 ml) wiEdfgs e, {ERAHT, NaNO, (0.97g) & InHCl(43ml) iz <y 7 VT 5. K&k
Ha kD /s 5, dimethylaniline (1.71¢) % AcOH 3ml) ©# » L B W MM T 5. KIGEAYE 10%
NaOH ¢ pH 7.0 &L, X5k 30min B &, KISW% AcOEt THHE L CRMP 2 B8, KH
% AcOH THEfkZ L, AcOEt THiH L, AcOEt #x K Na,SO, THE%, BETHELZZEEL, BEY
% ACOEt ML, Y VX AHFa2ANnTrr <257 4 —%fTicl, BOOBEHBLEELCHERY
fic. EtOH 2 bLHid LICBBRBIATE, A2 b7 —20b Em%m&é LB L (Table II,
BLOKR). BEER. ‘

4-(4-Dimethylaminophenylazo)-pi-phenylalanine Hydrochloride (31) 30 (1.2 g) % 10% HCl (20 ml)
Lrdic 1hr wEHhTRE S, BET, HO LE#Mo HCl »¥kl, BEW% EtOH » 5 BHHHS LT
R DR E B, ARIESFE, A~2 krF—s (TableIl) »m b BT L u R L.

N,N’~Diphenyl-N-(N-phthaloylglycyl)hydrazine (32), 3547 N,N’-Diphenyl-N-(N-phthaloyl-pr-alanyl)hydra--
zine (33)  Phthaloylglycine (4 g) i SOCl, (15 ml) %%, K ET 30 min B I E, KW SBET,
BFEF D SOCL #FEL, BokWRYELREL <Rt el 5g. Thi CHs »oHELT 2 & mp
80—82° @ phthaloylglycyl chloride % & h 7. IR Ii%' cm~: 1800 (vcoct), 1750 (v(coy,cem,): Anal.
Caled. CoHgNO,CI: C, 53.71; H,'2.70; N, 6.26. Found: C, 53.87; H, 2.72; N, 6.22.

" Hydrazobenzene (3.2 g) % THF (10 ml) wHEN L, KCO4(2.368) Mz, ER TEBLERDL ERO
phthaloylglycyl chloride (3.5g) ¥ E¥F oM 5. bhr iR TEELHEd, HO B0ml) #mx, KET 3.
Hili Liciix £, EtOH RS LT 32 287k, K, mp, H¥E, A7 ka5 — xix TableII i
7 0 PR : : :

N—Phthaloyl-DL alanine (1 g) & SOCl, (3ml) %*#fn%, DMF (3 ) %L, 10min K¥% E CmEL, B
ET THEE O SOCl, 8% LT n-hexane T¥ly, HHlo N- phthaloyl -pL-alanyl chloride %ff%t ‘mp 57—
61°. IR cm—1: 1800 (VOOCI) 1740——1720 (V(oo)2c6H4)

M8 chloride (1.0g) % 32 O%Akﬂﬁﬁk hydrazobenzene & JZJf X &, L& 33 B, JJR%, mp;
/\J}ﬁ{é‘, Ay b AT — & Table 11, :

N- Phthaloyl pL-alanine (0.5 g), hydrazobenzene (0.42 g), 3s r ot DCC (0. 47 g) e "CHCl,; (5 ml) &, 4 hr B
ek, CHCL 2 RETEEL, BEWC MeOH % inx, dicyclohexylurea 5% L, 5 ¥ % BUORE
CBEL, BEYWY CHClL, KENML, YV FAATARBNT2Z v K275 7 4 =%kl KEEOKHE
CRBEMELT 33 offR% Bk, EtOH »O6FEHER LT 0218 o & % B 2. AMIX L chloride & hydra-
zobenzene & 0K CAKES L EM, IR 0B TRE L. . o

N-Glycylhydrazobenzene Hydrochloride (48) 32 (0.37g) # EtOH (1.5ml) winz, “hic NH,NH,-
H,0 (0.068) %inx CKHLTRRE (1 hr) 32, KAK, HHLeEdzskl, »RELHETCEEL, &
e 10% HC mnz*ﬁtﬁ Uiy H,O 2 5F#Ed Lc. A&HoRE, mp, A¥{E, IR i Table IT
ZR Lz, ' : «

‘ N-Dlphenylacetylglycme (34) Glycine (0.75 g, 10 mmol) % Ix NaOH (10 ml) =M L, In NaOH
. & diphenylacetyl chloride (2.3 g, 10 mmol) % f\» ¢ Schotten-Baumann 3 1hr # & LTk, XHEK
1hr, KL TEETS. BHRYE 5B LCED, conc. HCl (2ml) & 1hr, /KIF L CmE L, 10% NaOH

TTAHIHEL, ABLTAEE 10% HCL © pH1 & LTHB LHEREEDS. F acetone 2 5 FHi i

LS L. IR, mp, SHifE, A7 b7 —xik Table III KR L.

N-Diphenylacetyl- ~-pL-alanine (35) pL-¢-Alanine (1.2 g, 10 mmol) % H\» T 34 & @K, d1pheny1acety1
chloride LRIGE %, RIGHE%Z 5BL, Wk 10% HCl © pH1 & LCHH LR LR 58LC mp
158° o & % 18 7. MeOH 25 B LT mp 159. H¥i{E, A <7 FAF—xpn 5 (Table IIT), B
Yepd LeHERLL. ABROHETROLAYLE bhic. (baWES) R, BifmEE: 37), CH,CH,-
CONH, (i-fk), MeOH-H,O; (38) CH,CONH, (L-fk), MeOH-H,0; (39) CH, (pL-fk), MeOH-H,0; (40) N-
diphenyl-acetyl-g-alanine, MeOH-H,0. Zh b D{bAYOIREK, mp, 51, A~<7 b7 — 2k Table IIT
R L. ' .

N—Dxphenylacetyl-nL-alanme Isopropylamide (36) DCC (0.4 g) % CH;OCH,CH,OCH; (20 ml) i@ 2> L,
35 (0.68) #in%, Z=ET 1hr B L, KELT L5hr gL, #HH Lk, dicyclohexylurea % %%

L, PEWERET CHRBLCEEYERL, RELLERD Y CH, 225 2 AFER LML He. UK,
mp, SH{E, A7 A5 —2ix TablelII 0@ L TH 5. . /

1,5-Dibenzyl-2-thioxo-4-imidazolidone (42) N-Benzyl-pr-phenylalanine (4) (0.5 g, 2 mmol), phenyl iso-
thiocyanate (0.27 g, 2 mmol) % pyridine, H,O 0 A% (1:1, 10 ml) f ¢k L, 30 min | Lic. RIS

Wi 10% HCl #hnx <L L, i Liciiik% % CHCl; Thil.L, CHCl, B % K Na, SO, THRER
YYVHFANTATrRT ST 4 —%fik, CHCl THEH LTE&E 2B, chi CHgnhexane 205
2 EEES LB L. KEESHE, ARz AT —x (TableIV) 2L HEWER D, BED HETK
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DEAWHBERI. (LAWES) RLR®, REE: (41) CGHCH,L, H, vV arA se<h 757 4 —, D
TR (CH); (46) CHy, CH,CH,, 41 & [F# : (47) (CH,).CHCH,, C;H,CH,, 41 & Fi#.

3,4-Dibenzyl-2-thioxo-5-thiazolidone (43) N-Benzyl-pL-phenylalanine (4) {1 g) % H,O (6 ml), 10% Na-
OH (1ml) o@EEIE» L, CS, (0.5ml) %k, Kk 1hr m#Lick, BEO CS, 2HWEL, A 10%
HCl CEfk & LCMH Lic#if%d CHCl, »oEEH LT L, SFE, A=z IALF— 255 (Table IV)
B chsz L umRLE. N , :

1,5-Dibenzyl-2-oxo-4~imidazolidone (44) N-Benzyl-pr-phenylalanine (1 g, 4 mmol) R (18) * i,
fh¥a s, 150 ° ic 50 min InEGARLS ¥, WA 10% HCL (10 ml) % hic#il Lickdh &« 5] L, CH, b
CERE L. SFE, AR MAF - 20 bHEMWTHB L BT Lz (Table IV).

5-(4-Nitrobenzyl)-2-oxo-4-imidazolidone (45) 4-Nitro-pr-phenylalanine ¥ (3 g i KOCN (2 g) H,0
(B0ml) /AL, KE LT 30min EL, %# conc. HCl(30ml) %Mz CHEREFHS¢r. KE[AEL
f%&k%ﬁmC&kﬁHagﬁBﬁ%ﬁbh.xmuﬁﬁﬁ,x«ybwr 5(ﬂmhﬂﬂmgﬁm%(@5
ZEERHER L.

FERE  HERRA7 ) —= v 7 Flo A 1—7, 911, 13, 15—19, 22, 24, 28—38, 40—45
THD. ThbofedPelhth 1mgml ORFE IR 2L 5EHEHBL, HROF 1 227 (EEFK 8m/m
Tchik) % U Staphylococcus aureus 209-P, Bacillus subtilis PCI-219, Sarcinalutea PCI- 1001, Esche-
vichia coli NIH]J, Proteus vulgaris 0X-19, Pmteus mivabilis 219 D 6 Ekh_ “> s C paper disk method 12 ) »
THEEEEZRN L, WEhbHEEELRD B oo,

BE  kPFRcELl, NMR &iﬁiﬁbf%‘cb VI BRSEIEE R iﬁ@iﬂﬁﬁ@%ﬁﬂ/, i%&aﬁ‘i%ﬁ%ﬁﬁ?ﬁlf%
_73?307‘\.55%%[3%1%:& EHTS. ’
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