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Abstract

S-(-)-a-phenylethylamine is an intermediate for the preparation of fosfomycin, which is one of the
first choices for splitting the acidic racemic compounds as well. In this article, racemate-pheny-
lethylamine was synthesized by the Leuckart reaction of acetophenone and ammonium formate.
Then a-phenylethylamine was split by the L-tartaric acid in methanol. Finally, the infrared and ul-
traviolet spectra of the products were analyzed. Through conditional experiments, the best ratio
of reactants in the synthesis of racemic-phenylethylamine is 1:5 mole ratio of acetophenone to
ammonium formate. The best temperature for splitting racemate-phenylethylamine is 70°C. The
best splitting time is 20 mins; the best stirring speed is 240 r/min. Under these optimal conditions,
the best yield of a-phenylethylamine is 43.72%, and the best optical purity after splitting is
80.22%.
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BRI R AR R A BRINE Ra- K 2, REEFEFAL-BEARN a- K LERITHERS, B
X2 B IR AN BT T 8T B RS H T & RAINE e a- 2K Z R B AR I R B
BIAZE 2.5 FRRIEH /R N1:5, RS a-EZERKBIREBENT70C. BIMRIFSHIEIN20 min, &
R 9240 r/min. FEXERERFZGTHEBRNERE; a-RTEKBRRF=EN43.72%; HFFEH
Bt E N80.22% .
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1. 51§

S-(-)-a- 2 Lg% — FhEERE R BLE TR &9, 2 &SR IR AR, JF B B ik iRk ANE e fl
YRR —, CHRAEER, FHETPERRE, S-(-)-a-2 LHEAEMAER . SFERERSE Tk A4
FARR] T2 N[ KERD S-(-)-a- 2K LM MR 73 AME AR a- 28 G115, BAL GER) & Bk 73 A
B TR JE G G A TRk, IR S A T2 ek iR N . A AL St
BRI a- I8 LIGHI R ERTTT T S BTN & M e o 2 7 B i A S A 7 372>
I TR AT P X 5 73 Ja G A 20 EE RO RE I, 2 HE SR i 2280, IFAE SRR T2 M 1 Bk
IS 7= B LLA G RIS A AT T 404 .

2. SEROERSY
2.1. SEE&F

KOTA(AR, 99%, REA T THRAR); FERH (AR, 88%, KIWEARZMHIRAR); EIi(AR,
99%, L¥FBHYGIAFIERAF]); HhER(AR, 36%~38%, M at LRI B IR A7) EAIEN(AR, 96%,
AR AR A E]); H2R(AR, 99.5%, B KL TRHEARAR]): WARAR, 99%, R
EAA AR A7) FEL(AR, 99.9%, IWAREEM THRAR); JTLKIEREI(CP, 98%, LIRMEE
WTHRAR): LELAR, 99.5%, ZHEIRELLTHRAF),

2.2. SNEIE a- KRS

7 250 ml DY VR8I0 TR 20 SIS0 24 mil 25 2 87(99.9%) . 40 g % K R B B h vE 3R, I8 1148 A
T 1em, TEZCMU R NSS40 OB BT SR 2R e B, IR SR, IR T = 5 IR A 18 1%
MW, BT R 150°C~155C R VR G4 A BRAH . TEFRIEIRAS TR BHE T DRI 2R 48 . K
S, HHASHESM EIRAABE . TS| 185°C, BERMBMMEE, RNMIRENH
90 min. KRR R ERIE W AT 2 AR B, R 30 min J5, o R ERIRGHIE /), Ik
H R ERARMN R RO . F A2 R, 6 182°C, [N 90 min.

REEHRG, BEREEREE, Wi, fRREREEER, PR AL 00 4, [R5
I 30 mil ZEEEAK R Z ek, CABRZKEY. 43t EECHE N-FBE-o- 2K C) BB MY, 51
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RUBEE

T2 S AR IR, B 15 ml, FE PR EERGE — FF RN RO o 4059 1) S SR H i
#hFR(37%), NBFEEEEIN-HRIFE SR PR, RIS A, IR ARG, B AAREREI 50 min, i N-F
Wi-a- 2K LW 5e K fifk . R BRI B2, (EIRFE PR R R anA 25 s b, AT DU > & R AE 2
Vsfio B0 15 ml SAEHG, IR 3 IREEHGR &, HEEU MK 500 mi B = FR R R &, =1
B AR N\ 500 ml B .

B ORmf Eukia, HIREAFRRARKS, R IR 22 0% i 35% 1B (S HIEC H1l 1 it &
SEAEAAR) I T R R #S o 29 15 min W08, JFREIR B 30 min. RMZEWR S, BERRUKI, 4k
WM, ORI R E R TR, FEISE e A B R E, IERTT IR A, WEE pH =7
Nk ZEWARE, WHEKRL N 75 ml At

# Bk AU 250 ml RS, IMNHZR 20 ml, @#EATASEN, HLRREEH 3 Ik, I 3
REEBUGRE 15 N S EA AT T8, TG FZEBGRE N 250 ml = FURei o in N - RiB & ia 3R, JF
Gk A B R, SRR ARG, F O A B 280, IR 180°C~190°CHE 4y, 7= b it
L 89~99, NEEBEIIMIRBA. FIGEEZS, LAY L®EH.

2.3. IMHEHE a-F ZBREF S

S A BRIEAT VR, 7E 500 ml = I FRE, FREL 12.6 g (0.082 mol) (+)-F A BRBIINBeNirF, I
HHL 200 ml ) H B IINGEN R, RIS ARG, TS E R R A 8 R A IR
EBFERE NI 10 g - K L fik . BEAES R — @ B8/ G, Dk g lidin e, FEE kK
Weo RMEEHRIG, BEIFFABRESRS, fE—RU L, WERENA A ERREAENTH . I H
VA RBR AR EIR R, WIS AR Sk AR BB N, . A, &8, MEEWIRER. RE
YRGS TR AR, 0 30 ml ¥ HEEBESR S HE, TONE B TR T8, TRERERC)-KE)-
WAL 2 8 go KA YR SZIG (A2 8 g, FEANF] 250 ml (=160, W0 30 ml /K, JF /5 s mEs+E,
RV, AT E RN S, N S0%EEA NI, PR SRR 1. SRS KT
YR B iR, PR CBEEAT R, B B AR 20 ml, PR ARG G IR S S KRR
BT

VT 158 5 A5 IR AR DO FH VR VRS = 23 4% N 25 mil [ ECe iy, ZE 7K rh 28 25 2Tk, SR 5 28 TR 8 180°C
~190°CHE> T—FREHM T, P82 29~250, FHZE T2 AL &I 2 LL et
3. ZEREITL
3.1 BEMEE S PER AR ERILRE (2)-« F RN~ 8

WFFEE, R = R PR m B [2], SR 1, Al i, KRN 1.2 i % 1.5 1,
fig it e sl BTt (ETELLEIT A 1:6 2 5 ik TP B, X2 BT8RN IRIG 43 il v R R E <
REHER AR, HG WK RO, T IR A AL SR G AR B . T AR R Z AR 238 KA I
RAMBAEGR L T, b TR, DR 5 m F R A T 2 mT AR s = s 1 > R Mk 1) FH 3 K 3
—EMHER, HTZIACKCHHEENSHIL, PEAHWE EA. AT BRERMR SR, R
fen LB, U IE B A 7 R R PO B B2 2 2Bl 5 FR R 1 L 3R 125
3.2, BTN TIRSEIERES S-(-)-a-E LRI F 4 E

FEREAT IR L I RE T R B, IS (2)-0- 6 L2 S (03I 2 B T 3% 70 i e £ L O FE AT 27
SRR [3], Pl B K e 20 FE (KB DL 20 ATUATE Y, SN (2)-0- 7K L i 1R S 2 ]
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1 10 min F+ 5 20 min i, #5505 e E BT, J62E4lifE t 56% E T2 60.2%, X2 T REE T
SRR AR, HF 3 AR 2 IR AN e R o] DL 0 #fi, RS RONBEAMIRG ;s {H 24 R RiFF[A] ZE 22 25 min
B, 55 JE Al AR 60.2%~60.6% 2 A1 3], JLFAAE, EXERRRMOERSIT T, LiHHEELK
iFE], BT RA 20 min B f AR A4 20 i T
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Figure 1. Effect of mole ratio of acetophenone to ammonium formate on the yield of a-phenylethylamine
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Figure 2. Effect of splitting time on optical purity of s-(-)-a-phenylethylamine
B 2. #RTEHBEIXS S-(-)-0- K Z RREV S F 45 FE B 200

3.3 BEBRBHRTBRERRES S-(-)-a- FTERHSEF AR [4]

S0 PR R BN (+)-TE 1 BRIV AR T INANEE £ 60°CH,  RIVVEA A0 B I I (£)-a-2K 1%, (HAE
KPR AR IR MR 2 R TCIEIE R, 1 AR SN JE UE — KA LB AR T4 b s 5
JE B FHEE 52 64.5°C, FTLARGELE 64.5°C 1N FHRA G IR AT X —SF 200, /53] T REK
iR Bl SO 3. ATLUREL, HAiRriREH 62°C ETHE T0°CH, R 5 DG Al GE BT
S R RCR A B3, XA TRERER T R, ARG ISR, AR BT/ 5
75y, PR RO BN (H 2 IR BETH 2 74°CRY, 47 BORGE F B, HAE Sesd A vl OS2,
BIMA(F)-0-F IG5, = PSR N EE F I T — S [ a R BRI, XA et i T LA RRAE 74°C
SEINTTEB IS I, JRD 1R, TR IR ROk . b E b, S i 2 70°C.
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Figure 3. Effect of splitting temperature on optical purity of s-(-)-a-phenylethylamine
B 3. IRDIREX S-(-)-a- K RIS FLEE I F2 M

3.4. B KFERSEHRHERERRES S-()-«- KRB FAE[D)

FEAT R Sl SR AR vp s B T AER 0 i R A R IR LA — I3, 2 SRS Y
R A AL SE— RIVGERINAA, BT AR E 5 S BEPEEE TI7 0 ORI . Kl Ko LK 4,
UK. 43 A2 B 185 r/imin FEE 240 r/min B, FRrBORAS R T BRI R, X HTHREEE N
A A TR PR AR A P S SE A TS 3 B A, T S R N RS T S A TR P RS bt
17 B2, ATLVER, LRl ETHE 264 rimin i, SR SRR N B, AESLES TR ISR, FEIX
NFAF TR AR, REZHHEBEMACR, IR i TR BEOR (A5 iAo T 40/, AT FEA T
PR B Hrala, PR iR K e R PR L2 240 rimin.
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Figure 4. Effect of stirring speed on optical purity of S-(-)-a-phenylethylamine during splitting
B 4. RS ETERHRERT S-(-)-o- K ZRERIL S A0 R BB
3.5. Hl&E a- K ERAIAIPHE

HZL AN E (1] 5) AT AR AR S AT & B R H]: O 3360 1 3300 AbA AN FR 55 B (1 IR iU, 2
& N-H 45dR3); @ 3087, 3062, 3028 iX—41U& & KIA M) C-H MZ4iHka), H 1650 £ 1450 IR
BT LA i R IR 1) C=C iR 3N (RN 22 TR S)),  1X L8t Be 8 IF B RN A7 (E ;s 729 F1 696 72
AN MRS, 2 RPURIEIHEN . G) 1650-1590 A& N-H 25 {4 30 i fe s, (HHIP 7RI — XIRA 1R
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SRS RIA ) C=C (hAFiRaN T A o ; 1180 AL — SR FEELSS AR, 3XJ2 C-N fh4ifiRal; 1410 &
(K155 —> C-N (R4 RBN B RIFEPORI 1 C=C (RAiIRBN A oo I (1] 6)FF b AR P 1 3R AT S AT i
DS ME IR 81, 5 oK LR TIZELE (IHNMR) — 2

100

80

60 o

T/%

40 -

20

500 1000 1500 2000 2500 3000 3500 4000

y/cm !

Figure 5. Infrared spectrogram of a-phenylethylamine
B 5. a-F ZBRHVLL IS IE

3.6. FI¥ a-EZERNZE (IHNMR)

89.56 MHz
0.04 ml : 0.5 ml CDCI,

T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0

HSP-03-155 ppm
(AH H(A)
CH,(D)
(O H—NH,
® ©

@ H(A)
FRinE 24 B (ppm)

A 7.48 to 7.04

B 4.06

[¢ 1.56

D 1.356

Hz ppm Int.
658.50 7.353 114
656.13 7.327 210
652.69 7.288 786
651.50 7.275 232
650.13 7.260 230
649.13 7.248 97
648.69 7.244 102
647.69 7.232 168
646.56 7.220 98
644.75 7.200 57
644.13 7.193 40
641.69 7.165 51
374.69 4.184 35
368.00 4.409 108
361.44 4.036 116
354.88 3.963 42
139.56 1.559 244
124.81 1.394 1000
118.19 1.320 946

Figure 6. HNMR of a-phenylethylamine
6. o- K C R RYAZHAE (LHNMR)
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HH UL E B2 S 381 58 T A R o- 2K B IR 5 R & A BORHEE ZR LUK 15, 3500 R i S B s
(8] 20 min, M IREREN 70°C, P0 e BAEREE#EZ 240 r/imin.
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