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RIfRFZedE, (EELELSE) 782004 £, BIEHR 125 FAEZ R, ST 125
ES| FHREFEI 125 BICER, H, R RELE 1946 FHIRIC “Wolff  Kishner
B RV I —AN R RS B FIF5 120 67, #5518 752 K. XEREEHEHES)
ANHIHE— 830, B2, FWkEENEZAERNEST RPHAEEHF K LK
W& . Wik, BRE 0S5 MRER CGRERERERMNY — Bl HAR, RR
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—NERTE. NEE RIRIEIER, A5 H B & RS H L)t AT B XA
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1911 4F, REAFFREDEH (Kishner) K, BEEHESS8408EE
B—Em#n, RS Tam, BURESR, FRENRRE. il TEEEEE
B & mAAE R SRR, EEMRIIMAMEAFIEEERERBS L,
MIERRAES R, BRI AR EP R, XMER TR R
REFFRE T BB R R HIH AT, BE BB EEASENSBY,
HERHTRER B, MELMERE T EHIT S R

1912 4, KEMFERMAIRR (Wolff) kR T 3o T4 o nl B i 45 S L AR ek iz
AL A3 R A BRI AR, MITVERIETAKEME T, BHRERERRIGEE FHE 4,
AKX ZEEMERY, REFHMMEI AR, B ENMURERERRES,
MERICREN S ST ERWATKZEhERE bR imt. Hisk
BATHREA S ORIERE, FESERDRIRN, BAR 2 THSS—5F5
HEUEWERBIYE, S— 8RN E R RN, TS 5.
HH Wolff it i FH AR, FRENAELS, BAETHEMLEAB, 3+
HAZRHBE R TAKSEAM F KA RERE, KRS ZRIER S,

H 1935 4F LK, B TH TR Kishner-Wolff ¥[8 E K418 HM R R B E,
A 1946 5005 Ji 350 KL IR)IE SRV A i o 308 e 3ot 0 vk R M e Ak & W
L 85% (AT 50%) K&EH. S80S (BREELM) - Hm=4H
BEAE I RO AP SRR, ERBEN A DHIREE (4 1h), RGeS K
T ERIMRRZ:, HARMNIEE LTHZE 180~200°CE 54 %, 2~3h J5 i JB 5 B Bl a]
SERe XTSRRI R EE A A SR B AR AT T O L S L B,
AT SR, REMASEWFIE. X EAAHE, JEHT A
FEMUIREB BN, H 85% (5L 50%) KEBHMB LK, EIEPHEFEE,
R} 50~100h 4840 3 3~5h, FI T KEHI%. MhATERER S, S5, 24,
A RAZE Tk A 7= EIROK N A

PN fETN B Kishner-Wolff 78 i RIRR A # foik B g, CEEbs L BN
M, HEASEEHACEEERS D, RN RIERVERES TR N, F 1963 4F



58 % (4h2230%) (Chemical Abstract) 9, B X Hi 3422217 Huang Minlon Reduction.
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Rl>c=o oL R1>C=NNH2 oL Rl>CH2
R? R2 R?
DFE C& R BRCH BB e R S W R SR R 3,

1946 4E, FNYJEX] Kishner-Wolff ¥ R R WBEAT T #5456 £t R
e, REEEREER S AN REAE M, 85% (ARTFTA 50%) KA
K " HEE (diethylene glycol) sR="T & (triethylene glycol) |7 & FBELMA, [E]
Wi 1h, BEWEE, S, AXERMKIMTREP, HRBBEE LR
2 190~200°C I, H# LABE, RIEFIRA 2~3h, AJ5HE M7 b B ENAE
IR 5 BOE R RIE RS B =908 AR T 190~200°C, WEZEFK B, 7=
VTR %2, MOUAEA B SRR — e, SR EKS . B iE
Rk EARERME. AAER. 8. TTRRRIE S, B RkEER
EIENA, HFRASEHAEIAZER B, fHRNEWYRIERZE (Huang-
Minlon Reduction)*?), I 4E 3145 £ 8 HUAL 18 S SRR b 08 J f Y BR B 18 J ik
JR IR o

— ZRAE

1911 4, MEMAERHHZE (Kishner) KRIE, B S SR ER
WA, BRE T, BHES, ERAAENARE.

R KOH+Pt R
g CNNH, ————— o CHa + N,
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#H BB IR A AT R B e R R B, SRR B N
BRI AT R @R ., MUBRR AR, AERETRE R AR NI R ZR TR R

XAEUR T BB U S N T B T A &R R B & T TR, Bl
H BB IR OO L AR AU, T LR Ok AR e

CH, CH, CH,

HHEBEMHFEFHAEENSBS, JFERATMEARE, #LUERNF MR
FERATE K.

1912 48, EEFEFRMI/RKR (Wolfh ™M & R T 56 T-¥ B sk 47 5 R 58U
AR BN T, MR FEEAELAKEEGT, BARERIRE FHETD,
K ZEBERE B, RSB T ESRE. BE A BUR g8 E SRR
HERREASY SIAKM. £BMET K CETEHE T —EnAEmRr, H
WVEHHATIRE N AR R, FEMHERDEIRN, HER—STHESS 4
THRENEYERBIFTYE, 5B S4B, MBS ER—%
B¥, 7 H Wolff BIRZET T &, ERENAERs, ERHAETH& LK,
I B ERMETKEL FKEREE, KEHSHETREATE.

B 1935 sELLR, BF T T2 B Kishner-Wolff it JF % (8, (B R AR B,
R 1946 FEHW RN R KT R AN, MMEFEERS. S5, 24,
B KRRk, ATLAFEAE ™ ERCK R . o3t i v i Se R AL &)
FiskfE 5 85% (RTETA 50%) K&NE. EEWE ERESEM) £ o —1
MR SRR R, BREA SRR (Y 1h): SREREEIn# K o it
BB 2, HERMEE ETHE 180~200°C fE 70 ®, 2~3h Ja, R NMEIET
TR FF T RBUR OB EAL G W) BB AL F P LML BRI IR,
A SEHIEE, RIEMAEEE M. X— HIEAHEE, BERNE, FTHA
SR EMRB S B, H 85% (5 50%) /Ko BB TAKBE, BIEM RE
BE. RMEA]M 50~100h 4756 3 3~5h, FF KEH%.

TG A R R N R ILSE A R — RSN NI . 1946 5, WY RBETAFER
W2 9 B, #58h Fieser ##2F] Wolff-Kishner iE JR L4 A% K4 B I BE
EWRRIERN p-X R A BRI T RRIFIT LR, HH G A HE [RIEEL Clemmensen
WIRE, TSGR/ IR ARG, SRAEAT it -

Pp-CeHsOCsHCOCH,CH,COOH — p-Ce¢Hs0CeH4CH,CHCH,COOH



1 AR

T UK Soffer 251 Wolff-Kishner F% Kb RIEHHT L . thAFRE A
KEM=HEE. 10 BERERNESBAMIKY, ZR[EIR RN 100h. LR,
AHEBREBEIALLERR, SMERFEELFMEELE. dTERNERESD
FEABEE MBS R THORE, e[RRI d Y, BROARER
FIKEHE L, RN HOK RS ERKE KRR K, B RNBIREA S,
ARG, FHEHI N RAE R . SR BRI W B S GL, rh ffr S,
Kl LEXK, BITFRIRTRINSER, AEEETRERIFXA LR, Vi oH
WA TR, SFRERY - RE AR | RIBCRENEEAR L. H2Y
B OSSR BRI, TR =R . Sl R VTR,
HHAENR B G IR ER T EZEM, TR AT 7o, st
TR IR IRE, MU bR bR TS0 3 0 e SR IS AL 4 R A SRR Y S PR PO
o HEBEATE. XWASUAVETHRNEPLROEEN, A2REHEIER
ERRIER, AREIMEMARERDE, EHEXKANR.

FNGJEIR R R 1, 3% E WS K224k % R Fieser L.F. #(FAE “Topics in
Organic Chemistry” — i it#, M RT T, MigEsL.

The history of this discovery of 1946 is as follows. The group working with me
on naphthoquinone antimalarias had the task in 1946 of preparing for clinical trial
a large batch of a promising member of the series which required y-(p-phenoxy-
phenyl)butyric acid as starting material. E. Berliner tried Clemmensen reduction
of-(p- phenoxyphenyl) propionic acid sereral times but the yicld was only 54%.
Huang- Minlon, on leave from Academia Sinica in China ,was working mainly on
problem of his own but was supported by my research budget, and I asked him to
try the modified Wolff-Kishner procedure reported by M. D. Soffer a year earlier.
This calls for use of excess triethylene glycol as solvent, ten atoms of sodium
metal, anhydrous hydrazine, and a reflux period of 100 hrs. Minlon (his first name)
decided to go to New York over the weekend while the reaction was in progress
and asked George Fawaz, a Labanese Chemist across the hall, to look at the
reaction occasionally while Minlon was away. The flask had been connected to a
condenser by means of a cork stopper, and George looked at the setup with
increasing disgust as the cork started to shrivel away. But he had been asked
merely to look and not to make adjustments. When Minlon returned, the solvent
had largely evaporated and his report to me was: “yield excellent, experiment bad”.
But in a repetition in ground-glass equipment the yield was only 48%. Reasoning
that in the first experiment distillation of water and hydrazine had raised the
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temperature to a point where decomposition of the hydrazone proceeds efficiently, he
developed the now familiar procedure. With it he produced the required intermediate
in 500g batches in yield over 90%.

N e 5 R Kishner-Wolff ¥ J5i%& vl #/ 4 H-K-W Reduction', 1 7] 8K A 3%
g RIERVEY, BEEEPR LSZNA, HEASEREIWEERET, RoAE
Mylp R R YL, BN R N, EREASEIRR K. 7E 1963 5 58 BALE IR T,
B X K I %18 Huang-Minlon Reduction.

—. REHNE
TG 30 R R RNV R Tk R R R R
/\

it i oH° N=N-H NN OH® o i
C NH,NH, CW*N\H N <l RI—C—R2 |
e e s S S Rt

R! R2 H H

a b ¢ d

WEA YT EMERES a, WLiF a AE385 (OH™) #HAT, BET EKRE—
MR, BTRARER, ERBKFET b, REHRAE T b B MR TEK
YRR AR A (OH ) MR, BE ¥ EHRE R, Rt —2 T4,
ERBAET d, WEREAET d WE—ABTT, ARG RF R .

=. ZRAE

HEAT R L JREER IR, HEE - HESR=HEY, KRB SR
B R A S REAE M. 85% (HITT A 50%) /K& HRIE TRIEFEMHA,
M 1h; RFRRZABYE, daim, I RNBEE LT 190~200°C; AF
AR, AR IIR AR Nt 2~3h, BIRR MBI SERN. RV EE A
KFERE, W RFPn A SR A, IR KT, eI T . #HiE
JRF=H 0 v R B A, T 2 RE B A LS FIRE . IR ARk, W
FEYIERAENE R NP, TR ARRPMERY, YT,

I FREIBRRBR N BRE LAY, B, MRS, NEIK ARSI
HARNTKIR FRAEY, LR ERmEEH, SeE = TR
EUAEY S 85% KA MR 1h FIEER, RHEHMASENH, R MHER LK
I E RNEEE ETHR] 190~200°C, LAJE#AERIRT.




A6 I P _E R R AT R SRR N, 5 4 R ) B B Ak A O BRSO 3 A
&F 190~200°C, WITEZE XK, PFIFREAKITE R, BUOLRABRERBE,
TERSAABEE 2 B n— 70 iR a8, DAMEBRZK ).

FEF W AR Bk P A B S B RS B e AN
PEN B AR, REm RN, AN RIK B HZRIEREFE
71 (host solvent), fff OH™JL 4T “#RE” R&x, WMAKE=CHGEE, GF
TR awEmAEREted. E—MEHERH AR AREK. —H
MR- HEMAE, MREMEYEREFETEYRRRE N E. LB RNBEA
n#ud R B TE B L RS R R . SRR I ST RS S H R Y
BREAKR, WEAHDELEER, A - HEESR =& ERH.

SEMHREEMHHE, REBERTRFRIT R 10%FKERT. 2
T 85%3L 50%HIKS I HE, —ARSHEE, KBABREL SRR 3~4
f&. MERES, FHTERKEWRIEFEER, HABMEN, BUES
A R TS AZIE R B R =, 2 M H 6~7 1R KB KA HA G5 2] 98%
12y XL RS TRAMBREALEY), FIZEEE, "WheHRIFSRAE
RRWIFTEY), BHIBOHE S REEIT . Tk RLE RR AT, AR
KA TK A FOBRIE /A 340
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I ENSieE R R EI R

—. FWENHBRENSYRTR

EENS PR R NN AT, EETUSUKESHFRRAER, KIS EERERE
1A FENY A SR SR, BB PR BE A (R I B B, SR T R R S (1)
AE R AR (2) B, AToESF=RIR SR PZRE 3) MEFEER @), B
FI£2 164 Wolff-Kishner & JRHETIEIR, WA AE15 BIAH D AaE =4t

TEVE R I R AE RS X () PR ZE W F TR AR R, AR TE A AR S
A5 R WA, GOXTREE AT AEY) 5 (R=H, SO;H) NS ik Rk R,
HIEEF YN 6 (R=H, SO;H), ERXIHFERZE (7) HERNS FEELEDA.
S e 8.

2CH3 HCHC  CHCH,
CH=CH CH o
R
NH, NH, NH NH

(aR Hb.R= SOH)

Frp T B R F 0 i SIS R AL S R S R B A BRI A M i SR g SR



I BEAS A 8 J5 f o7 B B

i ; REE|
B i P g [ 3
o]
NOZQQH AN TI0A) 70.8%
1 }121~14<;>-CH3 B [41.3%
No,—(_)—cH, IR 89.2%
O,N 5
@_‘gﬂ HN Imw |66.6%
2
ez
A Ines 77.2%
Ct ik |80.3%
02N4< >7CH3 0%,
OZN@CHZCI 70.5%
3 ZN@CHZCH@Nﬂz I .50
oy—{lycn:(m‘{DfNo2 270
OZN<<;>—CH2 C}12‘<37N02 74%
02N4<;>—CH:CH~<;>—NO2 1%
4 HZNOCH2~CH2©—NHZ R0
ozN—Q—CH CH@NCZ 999%
SO,H HO,8
NOz‘@CH=CH—©7NOZ 73.3%
SO,H HO,S SO,H HO,8
5 pit ]
SO,H
02N~<;§—CH3 27%
SO,H HO,S
6 SO HO,S, @ —H @NHz A
NOZA@CH=CH®NOZ 46.2%
CH c2 5
7 OZN—Q—CHZCHZCHS < > CH— CH < > AR |10.1%




