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Synthesis of halogen-substituted aromatic-1,3,4-oxadiazole-2(3H)-

ones.

Huang Yuxiang
Teacher Xiao Zhuping
(School of Pharmacy, Jishou University,Jishou Hunan,416000)

Abstract: Six novel urease inhibitors, categorized as oxadiazolone compounds, were
synthesized, leveraging the urease inhibitory activity associated with oxadiazolone derivatives.
Starting with substituted phenols as raw materials, esters of carboxylic acids were initially
formed through reactions with ethyl bromoacetate. These intermediates were then reacted
with 80% hydrazine hydrate at 70°C to generate acylhydrazone intermediates. The final step
involved a room temperature reaction with solid phosgene to yield the target oxadiazolone
compounds, halogen-substituted aryl-1,3,4-oxadiazol-2(3H)-ones (¢1-¢6). Each of these six
compounds was synthesized for the first time and characterized structurally through melting
point determination, 'H NMR, and '*C NMR analyses.

Key words: Phenol; Oxadiazolone; Synthesis; solid phosgene
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SL G RAE DHG-9240A RIS AT BRA
SERE T RA BZF-50 RS A R A
=AM ZF-2 b A
TEH KA Z HET R SHB-III IR AR B A PR A )
AT SONAY WH220PLUS {85 WIGGENS ‘A #]
e AT SRR WP-TEC-6250 7% WATTCAS /7]
T T A KQ250 %! LT P A A BR A )

1.1.2 SEEGHR 7Y

R 2 SR

2 i K G
B T R A R 2 ]

g

RN
2O
HOH

g

By T A PR~ 7




R R S

2- AR BTz T kA PR )
3-SR bR MR AEAC RS BR 2 7]
4-TRK ) BTz T kA PR )

2- IRy BeT iz AT R 2 )
RO LT BTz T kA PR )
VU T IR AL B BeT iz AT R 2 ]
iz et b MR AR A TR A T
TETRK R R B R R RO AT IR 2 ]
80% 7K REET AL AR~ A
Te7K R Bk TR B AL 2211 A BR 2 7]
A RETICE BB A R ]
LR W T PV A PR 7]
SRR BT AR WAL 2211 PR 7

SIS P AR e A A R 2 7]




1.2 LW E
1.2.1 &R

0
0
~ O g Bu,NBr,;NaOH,H,0 PN O\)J\o/\ NH,NH, 1,0
R_; * 0/\ > R _— >
_

100°C 70°C
al-a6
Q N-NH
N o\)J\N,NHg C4Cl405,CH,Cl, O \/“\o>:o
N i 25°C > Ry P
b1-b6 cl-c6
R: -F -Cl -Br
K1 ARk

1.2.2 &% 5-((4-BFREE)RE)-1,3 4-IZZM-23H)-E (c1)

al [RE i B 56, 4 1.12 g(15 mmoD) R A Fn i i T2 0.72 g SN (18 mmoD)
[t) 5.04 mL SEMANAF, T . TERBORHZR 0.1 g U TR, 4 mL H
KUK 3 g (18 mmol) R TG, BNMREYEEMMZE 100 C. H#58, ZEHn
A% (00X S A Y AN TR, RN R RR SR EE 100 °CHFFREEHE 6 /N o TP 2 (i ik
(TLC) KRR E. RNERE, HRBIREMARHNEZRIFHITER. BEa
% Clg Il A BT AT AL, HASH 7 5 REE N 0.18. I, 1 isUE 2810
FEHFEMEZRHR IR OEE, 55230 g FAGEE al, F2FRikF] 77.6%.

bl (&K ESCIRERET, HEH 1.98 ¢ LaW al (10 mmol) A5HHKE )5,
RN . EE, BN 4 g 19 80% /K& iR 80 mmol), X&N T
R R IR JE R AT [OBL . R S BV A ITE 70 C RIS FHERE, 4RI E I R
N30 34, DAMRHE R N S8 AT o BEE R NIFIEEAT, IR BRI RME R, (AL
2 RNIFRIBEAT o« 30 235h)E, R IE, XA W EIA A GEPR IR B A
Brith, XREHARF 5 A TR B8, @ MR BT i B s R SR R
ROREYHR B k. MPIRE UG, MREIRIEA bl EEN 1.49 g, HEMARI=%H
81.2%, St T S i ROR AN RAF =W . X — S5 AU IR T I BRI R,



OEH KRR S

B T BT A 0 7 R AN S A (3 B

el & R: Wi, % 1.10g (6 mmol) bl F12.54 g (24 mmol) WREZHN 5 8.54 mL
WOkt E, fiFE, WHIZE 0°C, ZBMINAEA 1.78 g (6 mmoD) MG DA
W CRHEAMR SmL), KK She ¥ 30 mL KB B SH, DLH B2 277
o BEE1E 60 mL £ CBREHAT RN, X —5 IR A T = IR A AR AT BE 2 K
M ESCE L. BANUEE I, IFHAETOKRIREE TR, diE. BUERZE KR CmE,
BN R FREAE ZMT4ifh, A B R CBRAARAR R 301 PR, Eid
JZ i (TLC) Y, A= i REAEN 0.25, BoR T RIEFRIPEHACR, 155254 gcl,
FERN 69.4%. MM N: 115.9~117.4°C; '"H NMR (600 MHz, DMSO-ds) & 12.56 (s, 1H),
7.20 (t, J = 8.8 Hz, 2H), 7.11 (dd, J = 9.2, 4.4 Hz, 2H), 5.08 (s, 2H); *C NMR (151 MHz,
DMSO-de) 5 158.42, 155.07, 154.05, 116.99, 116.93, 116.56, 116.41, 61.54.
1.23 &/ 5-(Q-AFEE)RE)-1,34-BZW23H)-B7 (c2)

TERFH S5 G B cl B AT 2 A Bl i, JATE 7= P%. o
g, WEIEMERNE R, SEi 7RSI E OB, BRAAES— bR i 7 2.23 ¢
Ry a2, H7=RIXET 75.1%. BiJE, H o SHi@dst a2 (dk— D08, FA13K
137 1.46 g AR AR b2, BPIRIN P HIETH 2 79.8%. 85, EG I =0
XF b2 BEAT TIRN I A R b (WA EBR AR, 145 T 0.892 g I 1A c2, P3N
70.1%0 14 55: 113.7~114.9 °C; 'H NMR (600 MHz, DMSO-ds) § 12.55 (s, 1H), 7.32-7.24 (m,
3H), 7.17 (d, J = 7.8 Hz, 1H), 7.05-7.02 (m, 1H), 5.14 (s, 2H); '*C NMR (151 MHz,
DMSO-ds) & 155.06, 153.20, 153.01, 145.54, 125.35, 123.18, 123.13, 116.89, 116.77, 116.70,
62.02.
1.2.4 & 5-(G-AXFE)RE)-1,3,4-1E Z-2(3H)-Efi (c3)

TER S5 ER cl AR AT o3 A Bl i, RATET T =08 P%. o
g, MWEIEMERH R, SOl 7RSI IOBE, AR Rl 7 223 g
FIRY) a3, HIEALRILS] 77.2%. WG, 55 9@l xS a3 ak— A, LA
37 1.51 g WA OERRAIE b3, D IRIH428TT 2 82.2%. &5, fE G RINHE =2
X b3 BEAT TIRN I A R b (AR AR, 145 T 0.982 g IR ¢3, 723N
78.1%. ¥Afi: 109.8~111.3 °C; 'H NMR (600 MHz, DMSO-ds) & 12.63-12.42 (m, 1H), 7.36
(d,J=7.0 Hz, 1H), 6.97 (d, ] = 11.2 Hz, 1H), 6.90-6.83 (m, 2H), 5.10 (s, 2H); "*C NMR (151



OEH KRR S

MHz, DMSO-ds) & 164.14, 162.52, 159.16, 159.09, 155.04, 131.38, 131.32, 111.67, 108.96,
108.82, 103.16, 102.99, 61.16.
1.2.5 &R 5-(B-BEEE)FE)-1,3,4-1E _1-2GH)-F (c4)

1ERH 5 A B el AR INEAT cd (G RO fE T, AT T =AKREP R, &
Je, MWAIERIERIH R, S0t TR RS, AR — DRI T 235 ¢
IR ad, HIEARIER] 73.1%. BEJE, 250 F@dnt ad ik— Db, RA1E
197 1.63 g A AEDIR S A ba, MOPIRIV = IETH 2 81.5%. 5, G INH =4
XF bd FEAT T IRN BN R AR, H1145 T 0.926 g 1A (LlE 1K c4, F75H
68.3%. ¥4 .: 117.8~118.8 °C; 'H NMR (600 MHz, DMSO-d¢) & 12.55 (s, 1H), 7.35 (s, 1H),
7.17 (d, J = 2.2 Hz, 1H), 7.08 (dd, J = 7.9, 1.8 Hz, 1H), 7.03 (dd, J = 8.3, 2.5 Hz, 1H), 5.12 (s,
2H); '3C NMR (151 MHz, DMSO-ds) & 158.63, 155.04, 153.01, 134.28, 131.48, 122.22,
115.47, 114.51, 61.12.
1.2.6 &A% 5-(4-REEE)RE)-1,3,4-IZZM-23H)-E (c5)

1ER M5 E B el AR INEAT o5 G Ut fEd, JATE T =AKREP R, &
Je, WAIERIERIH R, S0t TR RS, ARSI T 2.94 ¢
IR a5, HIERIET] 76.5%. BEJG, 20 Ai@idnt as ik— DA, |A13E
%7 1.97 g K E AR AR bS, BPIRI P 28T 2 80.9%. )5, 1R AR =20
XF bS AT T IRN BN R AR, HI45 T 1.10 g A (B o5, 72%h
67.6%. ¥ 160.7-162.3 °C; 'H NMR (600 MHz, DMSO-ds) 8 12.53 (s, 1H), 7.50 (d, J =
9.0 Hz, 2H), 7.03 (d, J = 9.0 Hz, 2H), 5.07 (s, 2H); *C NMR (151 MHz, DMSO-de) 5 157.04,
155.04, 153.08, 132.76, 117.70, 113.77, 61.10.
1.2.7 &R 5-(Q-REFE) R E)-1,3,4-18 Z-2(3H)-Ei (c6)

TER S5 AR el B T EET c6 & Bl 2, JATET T =08 P%. o
Je, WAEMREHE R, S0l 7RI E OB, AR SR — b Il 3.11 g (1
HERY) a6, HAAL AL 80.3%. BE/a, 2 P i@ xS a6 fHt— DAL, ARG
1 2.08 g FIEEERREE b6, HODIRIF BT E 85.1%. Wa, fEEHIE =12,
XF b6 AT T IRAN B AL R AR, H045 T 1.26 g I A (LB c6, 77%A
78.8%. 15 s 125.4-126.3 °C; 'H NMR (600 MHz, DMSO-ds) & 12.55 (s, 1H), 7.63-7.61 (m,
1H), 7.40-7.37 (m, 1H), 7.26 (dd, J = 8.3, 1.4 Hz, 1H), 6.99-6.97 (m, 1H), 5.17 (s, 2H); "



NMR (151 MHz, DMSO-d¢) 6 155.12, 154.07, 152.95, 133.72, 129.51, 123.88, 115.26,
111.78, 61.94 .

2. FER5E
2.1 EIINEES N
2.1.1 5«((4-BARE)RE)-1,3 4 Z_M203H)-B (c1) WEESHHR

2

L e A A

—5.08

; :

T T T T T T T T
10 9 H 7 6 5 4 3
f1 (ppm)

K 2 el BRI IREE &



158.42
156.8:
61.54

A
X
yA
X

‘
ull

: T T T T T T T T T T T T T T T T T T T T T T T
20 210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 [ T
1 (ppm)

81 3 e R A et 1)

B 2 A el RIRERESSR AT « A 22 00 12.56 ppm LI s, SRS —Me3f |
[l — > N-H iR A 238 B 4 DA B ILE 7.20 ppm A1 7.11 ppm 4b, Hrb 7.20 ppm
5% F RS0, Wes B wm ks, Nt W&, 1 7.11 ppm L&A BRI ST, A
dd %, FEEHHCH 9.2 T 4.4 Hz. 5505 T FI8% ZIRERARE 19 X0 HY 3k R HORAEAE 4R H
JERm, Ll s 0, HIEAIE N 5.01.

K308 el MZRILIRRIE R . 158.42 ppm ANE IEER _F 15 AR T HIER,
156.85 ppm AME IR E C=N LRI, 155.07 ppm A 4-F8A AL H HE 1 4 6755, 154.05
ppm A 4-F IR IE FIE L 1 ALK, 116.99 ppm A 4-FiA AL AL - 3 47 6%, 116.93 ppm
N AT AT I F5E 5 785K, 116.56 ppm N 4-5 R S B 8L 58 2 £ %, 116.41 ppm
N A-GRAR G R ISR 6 Bk

2.1.2 5-«(Q-BFREE)HE)-1,3 4 E_M-203H)-B (c2) NEESHH



/ H F N-NH
6 A /=o
5 1O O/E
4 2
3
{ £8% 4
16 Is 1a 13 1 1 1o 5 % 7 6 5 A 5 5 5 0 i 5 )
f1 (ppm)
K 4 c2 MR LIR A S K
g
F N/NH
6 AL /~o
5 1 0 O):
4 2
3
1 I '
[_70 2‘]0 2‘00 IL)O IhO ILIO IkO IEO I‘40 130 IEO I‘IO Ibo ‘;0 2;0 7‘0 (;0 gO 4{0 ?10 '_;0 ;0 b —TI()

f1 (ppm)

5 2 MIARZREI LR P
Kl 4 LAY 2 MIZHEILIRETE . 78 12.55 ppm WL 24k, BEZWEER ) N-H



R

Ik A R PRI RIE R TE NMR 35 A A 024 7 A 8 B e Sl 2 7E 7.28
ppm, ZRIF) 3 A7 4 FLEUE 7 R 2 AN AR T, SR 2 HEigE (m ). 7£ 7.17 ppm,
I 6 AL AR T2 AHGE 5 A AR TAER, RIWE (d %), #EH47.8 Hz. 7.03
ppm AL NRIR I 4 AT AR T, KONGRS O 1 F 7, Fril g BAHL 280 R
fib H 7105, AL S S k) i . FCR A 2 A 2 2830 | 3 A0 AT 5 A AU
TR, WA m . 5 5R T AR R ER AR A T P L PR R AR AR A H R T8
Wi, BTN s W, HIERLE A 5.14.

59 e2 IR ER B, 155.06 ppm AME IR b REERK, 153.20 ppm K
- SESE L B 6 frfk, 153.01 ppm ARE M B C=N XU E 1B, 151.58 ppm
N 2- AR IR L B 1 Ak, 145.51 ppm A 2-F AR A SE L B 5 2Bk, 125.35 ppm
R 2-FAREIE R B 2 2Bk, 123.16 ppm A 2-F RS IE 2 B 4 26k, 116.77 ppm
Ny 2- SR SR R B 3 Bk

2.135«(G-BAREE)HE)-1,3 4 Z_m-203H)-B (c3) WEES SR

wwwwwwwwwwwwwwwwwwww
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s PE .
L
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6 ¢3 MRZHEI IR 1L &



Toegzx 000 2 mggel
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il | ]
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20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)

7 3 B HESAR B

6 AW 3 MIIZHESAREE . b 220180 12.54 ppm AL LU, SHME — 3R
) —A> N-H &R S K3 B 4 NS5 A HILAE 7.36 ppm. 6.97 ppm 1 6.86 ppm 4L,
Horb 7.36 ppm AL 4 AL H R, SZAB0L F R AINAL O JRF I SR8, Hik
fr AT HARZRIR H R T m k3%, HACEIREE A 48— R A5 7 (s, i 2y
N d g, FEEHECN 7.0 Hz. 6.97 ppm ALOUZRIE 6 R H R, A2 AR — oK
WER TS, WEAy d i, #AHECN 11.2 Hz. 6.86 A NZRIR 2 (A1 5 AR H R
T AT EARNT, WOERN me 5 R TR AR (V0 R R AR AR AE AR A H
JERm, PrLL s 0, HEAIE D 510,

7 R 3 WIRZHEIERIEIE I . 155.04 ppm AbJ9WE —MEER FAHRERK, 131.38 ppm
Aib Ry 3-SR R AR FHE IR 5 AT, 131.32 ppm RE —MEER B 1K) C=N XUBE E [1)8%, 111.67 ppm
N 3-FOREEE A B 148K, 108.96 ppm Jy 3-FRUR AL L 11K 3 78K, 108.82 ppm
N 3-TAAIE I 4 478K, 103.16 ppm N 3-FRAEFEH L BT 2 78K, 102.99 ppm A
3R L I 1Y 6 BBk



2.1.4 5«(G-8FREE)HE)-1,3 4-E_M-203H)-f (c4) HNEESHH

BoF=2=2cz855338g8g9

| [ clﬁoﬁg{:o
4 : 2

K 8 c4 MR EE 13

833 a% 8 57 a
2a0 & e a 2= =
BEG oz 8 £2 @
Y Y
N-NH
6 | /E
Cl5 A1 0 0
(@)
4 2
3
! | h
I
‘ “ ‘ l J’
[ |
20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

Kl 9 o4 IRz LR TR 1E &
8 B cd4 MIRLHEILIRETE . 10820 12.55 ppm ALK LG, HIE —ME3A |
FJ— N-H iFE A K30 L 4 DNES BB ILLE 7.35 ppm. 7.17 ppm. 7.08 ppm A1 7.03
ppm 4, At 7.35 4bJ9ZERE 2 ALY H R, ZARALF SR8 O JR 7B SR, Hilg



R

fr BAREL T HABZRIA H TR I K3s, HoA 25058 8 B A A A T, SO e &
RN, WA s, 7.17 ppm AR IR 5 AL H R, ALSRIRET 2 AR A 2RI AR T 1
s, WERy m g, 7.08 ppm AENZRIL 6 AL H R, W IAEISZAHAL — MR AR
THIR, IR d g, HEERHON 7.9 Hzo 7.03 ppm AL AZEFE 4 A70 H R T, L2336
B2 AR — AN R SR TR, RN d 1%, MAHECN 7.9 Hz. S8R T F%
PRAHE R0 2 R ANAZAE AR H R T340, BTN s U, HIEA B 5.12.

B9 A cd i iSRRI Bl 158.63 ppm AME MR EIFEREERR, 155.04 ppm A 3-
SRR FEE L1 5 628%, 153.01 ppm ARE PR L[ C=N B8 _E 8%, 134.28 ppm.
131.48 ppm. 122.22 ppm. 115.47 ppm A1 114.51 ppm R & AL T HIZX, BT

I LB

2.1.5 5-((4-RAEE)HE)-1,3 4 Z_m-23H)-B (c5) WEESHR

~
=

a F\;i E-vs
N’N>H:
6 |
1 O
/5©/0\/k0
4
2
Br 3
i N
2 4 d d

T T T T T T T T T T T T T T T T T T T T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3
f1 (ppm)

K 10 e5 %R 2 I
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61.10

N-NH
Tf:ﬁo\/ﬂ~>:0
4
Br 3 2

|

T T T T T T T T T T T T T T T T
20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
1 (ppm)

K11 o5 Rz LRIk 1S &

10 LAY o5 MIZHEEIRERE . A1y 12.53 ppm AL ERIE, NIE PR
A N-H GRS 2 ERG 4 ANES HIHBLZE 7.50 ppm Al 7.03 ppm &b, Hrh 7.50
ppm %% Br R T RN, A BimnEs, Hdig, BEFEECN 9.0 Hz.. 1 7.03ppm

Ah VAT B I =, A d g, RREEECN 9.0 Hzo 5505 7RI I RER AR FE 1) 7 F 2
PIHAAALEAR AL H 7520, FTLA s U, g B4 5.07.

B 110 oS M RESEARIRIE Bl . X FRiE, o LU H, 157.04 ppm WEE Rk (1)
PRIEK; 155.04 ppm NE IR E C=N XU 5% 153.08 ppm A i 2= B 1)
Bi; 132.76 ppm. 117.70 ppm. 113.77 ppm = MEBLTFHRI5IX, 2 ALERAT 6 LLRRAL 2
PiAEARIE], 3 BLBRAN S ALERAFE A REAEIE, BT IS 5 B

T T T T T T T T
60 50 40 30 20 10 0 -10

2.1.6 5-(2-BFEE)FH)-1,3 4 1E-M-2H)-BF (c6) HLEESNHT



12.55

1 (ppm)

K 12 6 %R 0

e e
- sxg s .
oo el o en wvio— @
azd fag  Zc c
NI~ 20N [
6 /N\
s 8o NH
1 I
i H\ Il
20 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10

Bl 13 ¢6 ML LR iR 15
K12 9 a7 e6 MIHESEIRETE . AL2A00F% 12.55 ppm Ab f) BRLIGE U Jag 18 — PR A



R

I N-H 3Gk S R EIER F7E NMR 3§ RIS R A e . BARm S, 7
TR 3 AR T R TE 7.62 ppm, ZXUE (d &), G4 6.0 Hz, ZAMIE)ET
520, 7E 7.38 ppm A1 6.98 ppm &b, KIR 547 F1 4 AL AR T, AR AN SR T-520,
S HEIE (m &), K3 6 MMEAIRT7E 7.26 ppm I, AR T30, RIA
e (d i), HEAHE 6.0 Hzo 5%UR T RIE ML BRARIE I F 2 R HLAAEAE AR H R
S, PTRLA s U, HIEALE N 517,

Kl 13 2 6 IZREIARIKE . 155.12 ppm JWRE IR EIHRIERR; 154.07 ppm NI
TRER B C=N U ERIR: 152.95 ppm N 2-RASEH AL F o6 {7k 133.72 ppm.
129.51 ppm. 123.88 ppm. 115.26 ppm. 111.78 ppm P4 HAELFE R X, FrjEig)T
JE IR E K

2.2 [ 51
2.2.1 R M EHC ISR & 2 B9 521

PR — W IRNH, AR TCL X520 I N HHTBRERACEE, RIS NI K27
LR IR NI, R 5, R B [ AR 0 R AS (R 7]
TCL b R IR R AR B e S I K

MK (b 2 3 4 5 6 7
TCL gt ¥ H R BRR I* s IR

# 2 TCL W ARAS [FTHUAR S S B 8 IR PR i £

H3 2 ATH, 7E 6 /NI R NFEA SE 4, B CE IR, 7 /M JEHILEIF=Y), 75 TCL
AT AN A, T RER SR R BB I, IR AR Lo FHURIE R I e
fr . 6 /NN ZHIT OB AR 58 A I R BIR, 7E 6 /N2 5 RS RE, 7= A H e EL
R LITEIF=H), FrATE TCL I AN 2, 6 /B e SR SN ] R B B K458 ]
N6 /INEF
2.2.2 $RIEE XA K B B 20

TEEE 0 VIR 80 Y%orK & WHFI SR S E 28 L HH AL RS R 180} BUSK T Bt A S o
1P 28 BT, AR ZR 080 %oscamn sazmemens I EEE ELG], R SOSHIR EERE N 70 °C,
SIS A1 8 A 0.5h, SRS OB G 28 20 RS 7= 22 A8



V swunzmememn: Vs P (%)
1:3 30.3
1:4 43.6
1:5 51.5
1:6 65.6
1:7 82.1
1:8 95.3
1:9 83.5

3 AFEFCEHE R 8 0 R = 2
W3 3 Ak, REEKGHLLBIE 2, FrEftem, ERop i 1.8 =& T .
FIREMY SR IR, 12 SN N T I S BT, SN K 45 I A B 3144 1 = 0 el A2 8,
R =22 5 v, (H/KE I EE— D RRT, AR B R EHIGEZ, X5
JEURHER A7 A, DRI 2280 3 R P AR EERORHEEAE 1:8 I H B

2.2.3 REXIME R AR
T B X T 2 AR T 3 -1,3,4-18 2 BH)-FR I = L R A o, N T REERES
B e, FRATTINAR T AEARENRE TS, [F Y0 =0 RO PR R AR AR .
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BRI

4k

85

B /\
75 . \
= 10- / =
@ﬂ_ J

R

60

10 15 20 25 30 35
mE (°C)
36 AR =2 RS 7 R
B 4 WLAE H, FoRbEE R T e it e, (HEE— e iR S H IR T . iR
JEARIT [ B8 By AN e 4, TRLPE BN e RS B 2 0 b i 3R R AR AR R B, AR Uk S R4
BRAR T =ik ek, A= RIS, FEIRE 25°CAE A TR R s, MR — DA K
P SRR AT 25°C

3. 25

TEARR S, B EAR R R SE IS M, BT T — e m i & s 4. %k,
DA BT SRR T RS 2R 2B ORI il T s IR IR B h el 1. 1%
th Pk 55 80% KA HFEL 1:8 ELABIZE 70°C TV FIBRIE R 7 , A2 BRI AF 2K i k. 76 25°C
SR, M R B RV, 5 B RO, 35 ERR LA 0 R T E-1,3,4-
I 2 (3H)- o T B P B R T O - 1,3,4- 8 e D (3H)- AL A R 1R A
FORR R EENHIF], IEE IR S SRR R . XML AW TR RIAYT Hp
FRAARGE T TEIT 1) o ASHT S0 BTR () B A FRARAE, A4 A3 — 45 4 IR LA — i



WEMRMEZE .

AR FTR] LLEE— AR X S AL S I LT E 82 EA TR PR 3R Bl ) 41
BOR, BLRIXR MR Qg 520 Hp (AR A, XSG a7, AT LAER
NN R SRAL S VDI A0S 1 IR BEDN DT Hp IRGL M 2900 A SR AL S (R 2 i
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