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Abstract

This article reviews literatures concerning preparation of stable free radical DPPH
(2,2-diphenyl-1-picrylhydrazyl) and its derivatives. The key intermediate playing an important role
is diarylhydrazine. The article reports solution methods for problems in each step of the reaction.
In addition, it also shows the development of DPPH synthesis and other stable free radical DPPH
derivatives, besides DPPH.

AR ayyaBasT DPPH ansdnuayyadasy
Keywords : DPPH, Free Radical, Antioxidant

o fa @ P

* finustazaaulyspedledidnnaaiing wanpwas@yahoo.com , pornchai.p@siam.edu Wrs. 08 6644 9925



1. unth

ffusaud Stefan Goldschmidt waz
Konrad Renn dun3nzdeyyadassiiaiios
DPPH (2,2-diphenyl-1-picrylhydrazyl,
1 awduans) Jusnuulanasewsndafioy
ARITIBALEY (R.A. 1922) TRANEnFansI
savhulfiaualassadeasiliognainaula
wazmendedinsfigadlaseaineBeiaonado
AFulassadraidufivinuifeansiauals
(Williams, 1966; 1967) DPPH Wuan373
falrepdwsnaiufin Tunsnsdaidundn
Nau (Annanumial 1356 °C, dec) (Sigma-
Aldrich, 2012) asfifilaseasendnldnane
WUU @W DPPH-I (Ranasuvad 106 °C) wu
Orthorhombic, DPPH-II (3A%addL%an
137 °C) u Amorphous way DPPH-III
(AanaduLnal 128-129 °C) u triclinic
U (Kiers et al., 1976; Zili€ et al., 2010)

O,N
Ph,N—N NO,

O,N
2.2-diphenyl-1-
picrylhydrazyl, DPPH (1)
(deep purple solid)

A.A. 1952 Kaufmann way Korfhage
(Kaufmann and Korfhage, 1953) Wydn
DPPH snan3nvinyfji3eniu Tocopherol 161
937 Blois (1958) W laeyn DPPH [
Tdunduansysz@ugnsmsiusyyadass
Yp9a15711a1nE9T%Am (Biological
Materials) WgATHWasUANEITaTANUEN9

JsasIMsiaddd uns.ws:uas Ui 6 aduil 2 Auandu 2555

dudwdesseu anduAsisnseulusiud
wSouru3dalugruisanudndiuaunnn
(Sanchez-Moreno, 2002; Huang et al., 2005;
Shahidi and Ho, 2007; Liu, 2010)

Taes33u21# DPPH {innsaanssitias
LAZENNITAANUNNTAANNTIINAITULDS LS
(Dimerization) T9eAn Conconical Form 1a
fiawrinlilassandafiosamwlagaBianasou
i N(1) v99 1a +in Delocalization M@@nIn
lassadeuuy 1 (fegufl 1) (Walter, 1966;
Poirier et al., 1952)

e

Pth—&—Pic - I’h;N—N—PiL‘

2 [

1 la

317 1 uansmsaraafiusnmeuns DPPH

Uszlozaps DPPH edimsthiulddu
8131105574l ESR (Electron Spin
Resonance) (Chen et al., 1961a; Chen et al,,
2009) Laziinsw3ew Diradical ey ly
1%l Molecular Ferromagnet (Kozaki et al.,
1998) sy 1levan DPPH gnldaiuseng
unAnaunIUaLnsziaaqy luumeanud
azlananisn1swisy DPPH agnelsiany
Tupnanuildneaunsniouansoyius
DPPH 3y 9 @8 ldud 2,2°,-bis(4-
methylphenyl) -1-pricryhydrazyl(13), 2,2-
diaryl-1-pricrylhydrazyl(22), 2,2-diphenyl-1-
(trifluoromethane-sulfonyl)-hydrazyl(23a)
wae 1,1-diphenyl-2-(2,6-dinitrophenyl)-
hydrazyl(23d) udu Buafivsfioungites
windulifisngaunisldauvesansmant
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Faufudesiaulatiasmandaunsaldou
nauwny DPPH lan3ald wazaziidaduas
dodauansneiundald penels Beonathllg
AMsanTasPaYaINI e DPPH agld

2. itiom

A.A. 1922 Goldschmidt wae Renn
(Goldschmidt and Renn, 1922) vinn34938y
2,2-diphenyl-1-picrylhydrazyl (DPPH, 1) Fu
snfuasausnuedlan (@an1s 2-1) Tnzendy
Ufnsensendne 1,1-diphenylhydrazine (2)

AU picryl chloride (3) ‘Li’ﬂlJéj

picryl chloride (3)

I-1-diphenylhy-

drazine (2) T DPPHAH (4)

PhO-/ N80, in C H,
0N or CHCly

Ph;N——N-QNO;

O:N
2.2-diphenyl-1-
pierylhydraeyl. DPPH (1)
febeep purple selicl)

..(2-1)

2,2-diphenyl-1-picrylhydrazine (DPPH-H,4)
annduans 4 azgreendladieianlaeanlsd
(Pb0) luiwudu nisnaslivoduldans
HAAAY DPPH (1) anuansy ludfasen
SidudpadulsiFondama Unaant) aely
@mﬁﬂ‘ﬁ'Lﬁwﬁumnﬂﬁﬁ%maaﬂ%Lm%’umaﬁLaﬁﬂm-
sanloddsannis 2-2 Weiloeiudiifia
UfA3eeandwduty DPPH Aunaulliu

2,2-diphenyl-1-picrylhydrazine

PbO2 + 2H" + 2e- = PbO + HZO
...(2-2)

nenyl-1-picrvihy drazine.

2.1 msiasay DPPH-H (4) (Forrester
et al. 1968)

1181582818 1,1-diphenylhydrazine
22 a5y, 0.1 Tua) Twesnuea (250 wa.) I
naufuladeuluasuaun (21 5y, 0.25
Tua) anduidis Picryl Chloride (24.8 n%4,
0.1 lua) avlBeaziAnuiaasvaulasanles
Fuuazansazarzaziasuiduiuns, guans
azanwatszina 15 wifl anduweanlanasy
Tudsanasfividuasly dnlunseaifiountu
Filtrate T&edmeth (2x250 11a.) w3
szmpivnazanslfndsyszanas 150 wa.
Wintesnueaasly (150 wa.) felidudu
aspeivhazanseanazldndn DPPH-H (37.1
A5y, 3puaznAnAaeivingy 97) thansfilaly
ANKANMNSEAanlsHasY (90 1) WaNAD
1B57UBa (60 1a.) azlananyU3Tu DPPH-H
(Aanapmal 170-172 °C)

2.2 msiasay DPPH (1) (Forrester et al.
1968)

aza1ya1s DPPH-H (5.1 A%y, 0.013
Tua) wanrutanlneanlss (31.4 A%N) was
Tdaudawn (Us1Aaintn) (5.1 a5y Tu
wudu (100 wa.) Wdhiu vansweians
avanslidniusiouu 2 oy, andunsosda
inazanafiell vesudediasldadndaria
avanufimanlagnsanAnusiu (in vacuo) Az
Tgvoeudednan vin1sanudnansfilase
widuuazladllnsidon (2:1) azlaU3Buising
Yp9a19Begou DPPH Avuwwudu (1:1)
(aAnaDNWAY 128-129 °C) wanfildmnily



@

P3nfvhasausalaunsanANNFud 80 °C
W 16 . azldnanifiganasumnad 137 °C
(M3nnuanTnavee DPPH a5 ldsiain
azangnaunanlsnasuLazlnefiad ey
Aulpensrdndarinazaisdi 80 °C Tuaaiy
MIANAINUAY)

sioulull A.A. 1953 AuziAdBYDY
Benington (Benington et al., 1953) lgivin
AIMIENEIDURUS hydrazyl Fuun Tun
di-(4-fluorophenyl)amino radical (12) Wie
AavUiATe A ITINdueswesasi Taud
AT WENITURBUANTEAT TR ENTH o891
aula seluaunns 2-3 lawiduann N-(4-
fluorophenyl) benzamide (5) viUFATeIAY
phosphorus pentachloride (PCI5) Tuanusou
L‘iﬂﬂaj crude P99 benzimino chloride (6)
LasinIUa130828 4-fluorophenoxide
sodium salt (7) azle 4-fluorophenyl-N-4-
fluorophenylbenzimidate (8) &15 8 aALLA
Aasdnsalnafl 280 °C azle N, N-di-(4-
difluorophenyl)benzamide (9) a13 9 KAYAN
vilalasaBalusneazifiniy di-(4-fluorophenyl)
amine (10) @vazgneandladronigianta-
panlsauududaiy tetra-4-fluorophenyl)
hydrazine (11) 39a15 11 a@snsalinnls
wang (dissociation) 11)g di-(4- fluorophenyl)
amino radical (12) WaZLAANITIINAINY
(dimerization) nauUINgans 11 1 wananil
AN ASeslsvinns@nenans DPPH wuin
LiAannssaudiuguivafua seyius
DPPH #inanaandnedu (Poirier et al., 1952)

JsasIMsiaddd uns.ws:uas Ui 6 aduil 2 Auandu 2555

(8] Cl
PCls/A

Ar——N=—"C——Ph

Ar—NH—C——Ph

N-(4-fluorophenyl)benzamide (5) benzimino chloride (6)

e
s é@ ¥ Ar-( )Nu®

(7

Ar()
0] A

rearrangement
Ar——N——(——Ph e————— Ar——N==C——FPh
L_ 4-fuorophenyl-N-4-fuorophenyl-
s o i benzimidate (8)
N.N-di-(4-fluorophenyljbenzamide (9)

KOH/H,0
alkaline
hydrolysis

Ar——NH  phO,/CH, Ar——N——N—Ar
—
Ar Ar  Ar
di-(4-Nucrophenyl) tetra-(4-fluorophenyl)
amine (10) hydrazine (11)
-
Ar——N

Ar

di-{4-fluoropheny!)
amino radical {12)

...(2-3)

lulsounamsdnddedugeldsneay
MawsNaYUS hydrazyl B 9 sanudn
(Poirier, and Benington, 1954) WwazgNguiy
Ay R waz R lu hydrazyl (13) finasio
Laﬁmmwmma%aﬁmz (free radical) i
dAedu nafe win R =R =Ph %39 p-tol,
pyyadaTzfiIsuTusnaziiafiesang ud
wnunuil R = Ph, R = CH_ azau1sn
w3sayyadasziiliiafivs (Unstable Free
Radical) Tusnls wsiwn R =R =CH as
Tianunsan3suayyadasziduuldias
wananii SelnseuAIANNEIAEug
Aanauwssly UV-spectra famsnsdl 1
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L]
R,——N——NHPic R—— N——NPic

R)_ RZ
hydrazine (14) hydrazyl (13)
0,N

p-tol = &@‘ CH; pic = é—@' NO,

O-N

M3t 1 uaneimM3ganduuaagies hydrazine
(14)* uay hydrazyl (13)°
Hydrazyl, 13

Hydrazine, 14

R1 R2 (nm) R1 R2 (nm)
Ph  Ph 319 Ph Ph 332
p-tol p-tol 320 p-tol p-tol 347
Ph  Me 319 Ph Me 334
Me Me 319 Ph Me  332°

*The 1 x 10* M and ” 5 x 10”° M prepared
solution was as to be determined after

standing unprotected daylight for 1 h

A.A. 1961 Chen wazAady (Chen et al,
1961Db) 9innswSey 2,2-diaryl-1-
picrylhydrazyl (22) Tusndesuns 2-4 lag
AIUNUTFIUALS para- Y99y phenyl Mg
ny -G (= OCH,, Cl Br, COCH, NO, ua
Ph) w31 eyyadassiiwIuulafiadizsanlan
-8 °C U 3 hipu

L
NPic

ArN

2,2-diaryl- I-picrylhydrazyl (22)

Ar = 3—@—0

G is given by:
Group 1: G = OCHy, Cl, Br, CO,CH;3, NO,, Ph
(The free radicals are stable at - 8°C for 3 months)
Group 2: G=CH,, F
(These free radical are unstable and cannot prepared in pure states)

@

(8nviW G = CH,, F; auyadaszliafiusuen
13l8) Fevuidusdnafendeiifinnsinoy
diarylpicrylhydrazyl 84 9 TuxIuenaIn
DPPH usnannii Anzinddpdeldwmunnig
ndfA3e1 picrylation wazdiisen N-
nitrosation lagluyfAssiusndnisun N-
picrylpyridinium chloride 1 unuansld
picryl chloride igaagnafienlngazyinlile
Sovaznandarigedy iasanmsld picryl
chloride agniFazyinld hydrazine &
wilafaUfAsenlilu hydrazine hydrochloride
dautfji3en N-nitrosation Afin3ld nitrosyl
chloride (NOCI) unun1sld nitrous acid
(HNO) Immﬂﬁ%@aamamﬁmﬁﬁqﬁuLﬁuﬁ’u
Segizenalslddmang ¢ = OCH, H,
CO,CH, %3 NO, AuLaUNIeNIFAIIEHA
diarylhdrazyl fianuauansiiluaunis 2-4
dum 197 2 wans hydrazyl Aifady

Ap——NH,
substituted aniline (15)

acetylation by
Fieser's method
(8] Ar

Al

Ar-liCu l

AF——Nl=—C——(H, —————* Ar——N
Eillmap ' reaction

pestibstinuted acetanilide (16) N N-diarylacetamides (17)

s obiainable from acetviation's Ficser method KOH(ale)
of p-snbitnted 1%-amine) fvdrofysis
nitrosation by
1) nitrous acid (HOCH) or .
Ar;N=——NO 2 nitrosyl chloride (NOCI) ArNH
. . S+ diarylamine (18}
nitrosamines (19)
LiAlH fether
reduction
ArN——NH- N-picrylpyridinium
AN, chioride ArN——NHPic
diarylhydrazine (200 ——————™
picrylation 2. 2-diaryl- | -picrylhydrazine (21)
PROLCHC]
or CCly/ NasSOy, | avidation
{anhydrous)
Ar ?Qu
.
ArN— NPic
G = OCH;, CI, Br, CO4CH;, NOy, Ph, CHy, |
g e - 2.2-diaryl-1 -picrylhydrazyl (22)

.(2-4)
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ana

A19197 2 uane hydrazyls (22) ﬁLﬁmmmJg]mm

29n8LATYU hydrazines (21) A2y

PbO,
para-Group Solution  Recryst. mp

of 22 Color (°c)
—OCH3 blue - 145-148
—CH3 blue-purple CGH6 108-118
-H purple CCl, 127-129
-Cl purple CCl, 154-15
-Br purple CCl, 139-141
—COZCH3 dull-purple CGH6 90-100

—NO2 brown-purple EtOAc 204-207
-Ph blue-purple CHCI3 140-150

“mp after drying at RT are listed (Chen and Walter,
1961b)

faunAmlnIduA1e 9 lAneneny
FupaazisnInyRusdy o (23-25) 289 DPPH
FusnBnfaanduzwazsefingIeeun
2,2-diphenyl-1-(trifluoromethanesulfonyl)-
hydrazyl (23a) (Balaban et al, 1973a) fifin
Fuiliausamlusniazansiigumaiiesuas
¥iNnNIkEn 1-cyano-2,2-diphenylhydrazyl
(23b) (Negoita et al., 1974) waz 1,1-diphenyl
-2-(2,6-dinitrophenyl)-hydrazyl (23d)
(Balaban et al., 1961) SL‘L!EIJ?JEN wivpanunle

PhyN—N—R
23
R = -80,CF; (23a), stable solution at RT
(Balaban, et al.1973a),
-CN (23b), black-violet solid
(Negoita, ef al. 1974)
2,6-dinitrobenzene (23¢), violet unstable

2 4-dinitrobenzene (23d), black-violet
(Balaban, er al.1961)

R = SO,Ph (24a),
(Balaban, er al. 1974),
2.4 6-trinitrobenzene (24b),
(Balaban, er al. 1977)
PhCO (24¢), (Caproiu, ef al. 1983)

N— &-’-503®— R

25
R = H (25a), NO, (25b),

(Balaban, er al. 1973b)

Winfluxn azfiudnanssedy 1,1-
diphenylhydrazine (2) asnsaw3auldann
UAn3eN9anBntu diphenylamine (26) A3e
nitrous acid (HONO) %38 nitrosyl chloride
(NOCI) siund8disu13antu N,N-
diphenylnitrosamine (27) #inTuday Zn/
AcOH %39 LiAIH, ¢Naun3 2-5 (Fischer,
1878).
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HONO or NOCI
Ph,NH ———» PhN——NO
diphenylamine (26) N.N-diphenyl
nitrosamine (27)

Zn. AcOH| . , .
or LIAIH, i reduction

PhoN NH,

1, 1-diphenylhydrazine (1)

..(2-5)

pgn9laRnNy a1969dy 1,1-diphenyl
hydrazine (1) Tuiduniedneduiidamiung
wenlinFqns Sarislumsiyfazenidnduans
N,N-diphenylnitrosamine (27) azinndfizen
WNIATRULAAWANTANUSY N-N ¥inlHls
diphenylamine Wnu ety Koga Wag
Anselme (Koga and Anselme, 1968) R4lg
W90 S anan3a ks s asnanda
figauazdnnnsldiedu TauiFuduain 1,1-
diphenylcarbamyl chloride (28) vinufnzen
unufieay sodium azide (NaN ) tfinifu
1,1-diphenylcarbamyl azide (29) #&13 29
¥UfAzen msdesalnduuy Curtius ey
8 deprotonation 18 NaOH(aq) azlians
1,1-diphenylhydrazine hydrochloride (30) ta2
1,1-diphenylhydrazine (2, SpuasHandai
WinfTU 66, ANWIRUANN 28) MUANRD (81N 2-6)

(8] 8]

|| o E1OH/A
Ph,N—C——Cl + NaN; —— Ph;N—C——N;

1.1-diphenylcarbamy! 1. 1-diphenylcarbamyl

chloride (28) azide (29)
1) +-BuOH/A/ Sdays
(Curtius rearrangement)| 78%,
2) HCI
NaOH(aq VA o
Ph.N—NH- .q—(l’h:N—I\H—Nll:)- HCl1

89%
1.1-diphenylhydrazine
hydrochloride (30)

1, I-diphenylhydrazine (2)

(66% based on 28)

...(2-6)

@

AMNYszaun1Iaieey O’Connor WAy
Walter (O’Connor and Walter, 1977) wu3n
&d15 1,1-diphenylhydrazine (2) waz 1,1-
diphenylhydrazine hydrochloride (30) [
wigsderulidunaiu 9 Audnddede
Tdm3siAusnwanssenan Taanudn win
Lﬂﬁﬂuaﬁﬁﬁﬂazﬂugﬂ 1,1-diphenylhydrazine
tosylate (31) azvilansfladiosnnaidetu
sratfu Fevnansnandnst 1,1-diphenylhydrazine
ARTUTZRIN N,N-diphenylnitrosamine
(27) fu LiAIH, luviuaasendedy p-
toluenesulfonic acid (TsOH) Tu t-amyl
alcohol (t-AmOH) unldgans 1,1-
diphenylhydrazine tosylate (31) was &1 31
da1u190 recovery ndwvung 1,1-
diphenylhydrazine lasnalsifaun1suaun
(Na CO) Beanunsaviugfizendedy picryl
chloride unldg 2,2-diphenyl-1-
picrylhydrazine (DPPH-H, 4) [#f9aunns

1) LiAIH, /ether
: (inverse addition)
PhaN—NO (Ni)h:——NHz).Ts()II
2) TsOH, -AmOH
.\'_,.\-’-diphlunyl 1. 1-diphenylhydrazine
nitrosamine {27) tosylate (31)

(more stable product)
pricyl chloride/
Na;COy/MeOH

DPPH-H

2, 2-diphenyl-1-picryl-
hydrazine (3)

.(2-7)

Tudunaunseandlad 2,2-diphenyl-1-
picrylhydrazine (4) wazaNIdURus 2,2-di
(4-nitrophenyl)-1-picrylhydrazine (32),

N-picryl-9-aminocarbazole (33),
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hay 1-(N,N-diphenylhydrazono)-2,4,6-
trinitrobenzenide (34) (3U9 2) ldg
diarylhydrazyl radical 1588 3allUsaBas
wesuuenwa (KMnO) unuianlaeenlss
wouidsld wanannd winsnEn -butyl
ammonium bromide (TBAB) asldazyinlk
UiA%8AANIY phase transfer catalysis
Winenaliidn TBAB AanunsniinUfAzenls
Budeaiu daudeuazninineilaysinazey
Tugae 42-90 flapn31e#t 3 (Brown and Weil,
1986)

H ) i
O:N 2N 0N
\Q‘ 3 O \Q ‘
N—N \ / NO, - N—N NO,
/@ O:N g; )
H =

LN

H
2.2-diphenyl-1-picrylhydrazine

2. 2-diphenyl-1-picrylhydrazy|
(DH5-H or DPPH-H. 4)

(DH; or DPPH, 1)

05N

1 O5N —
L SO
3 o i

0O;N
2.2-di(4-nitrophenyl)-1-picrylhvdrazine
(DINO;)»-H, 32)

MNHPie

N-picryl-9-aminocarbazole
(D'H,- 1, 33)

N— ﬁ,—@—\{ i

\ / oxX
H
1-( N N-diphenylhydrazono)-2.4.6-trinitrobenzenide
(DH; K" 34)

3Uf 2 wandlassadevosansoyius 2,2-diaryl-

picrylhydrazines

A9197 3 wansSpsaTNARATITeY
diarylhydrazyls radical a7n

diarylhydrazines

Diarylhydrazines saandlad Sopaz
NaRAuI"

1. DH-H KMnO /TBAB 80
2. D(NO) -H KMnO /TBAB 90°
3. DHH' KMnO /TBAB 81¢
4. DH -H PbO /NaSO, 53
6. D(NO) -H PbO /NaSO, 65
6. D'H -H’ PbO /NaSO, 42°
7. DH -H KMnO, 85
8. DINO) -H KMnO, 80°
9. D’H-H' KMnO, 70°
10.DH -H KMnO, 70
11.DH -H dry KMnO, 90
12.DH, X KMnO, 59°

“N-picryl-9-aminocarbazole.  Of calculated from
corresponding radical. © Determinated using
spectrophotometrically. 40f crude product (Brown
and Weil, 1986)

1) A.6. 1998 Kozaki wazanly (Kozaki
et al, 1998) lsviasw3ay diradical (40)
(un15 2-8) e lUlFu molecular
ferromagnet ngi3Na1nA1581a15 35 ¥
Ufiiden Ullman coupling fuans 36 azle
d1INARTue 37 anndutnans 37 w1y
lithiated #2g n-butyllithium ANAY
nitrosation A3 isoamyl nitrite lu THF ua
NIRRT SHERA T e nadensFlu
nsnpzdfnazlaans bishydrazine, 38 11ans
38 winUFA3en picrylation LAawuans
HARTnel 39 Feazgneandladdeiuiania-
9nlwAnSadaInsoanlys (Ag,0) Tasdl
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ludadouniven (K CO) lulanaslsfimy
(CH,CL) Famdehllg diradical, 40 16 89
15 40 danansagnuenoenandiyislasun-
Tnsnaillagasfiafivsnmaigungddesndn
0 °C uifaglupme agnslsfienu anstimn
aglugtesudwdaasazargaziinnisaans
ﬁﬂﬁasmmm%ﬁiqmmﬁﬁm

-Bu Men o~ Me
Cu, KCOs. then HC |
Ars, Ar
NHAe | " Ullman conpling N N

AcHN N N
37
1) #-BuLi, -AmONO
2) ZnHOAC
Me Me
Me Me  pieryl chloride NN
KiCOyCHC ] I\ Av
Ar ~Ar - \\/\‘%‘-/ N
Y X NH NH
NHPic NHPic 2 2
39 38

PO, or
Ag,0at -20
w07 ol E_Q_{\

40

.(2-8)

Tufl m.f. 2011 Hristea WasAMS
(Hristea et al., 2011) law3su 1-(4-
nitrobenzofurazan-7-yl)-2,2-
diphenylhydrazyl (43) Twan (dun13 2-9)
Tawin 1,1-diphenylhydrazine (2) %791
Ufii3uniy 4-chloro-7-nitrobenzofurazan
(41) ﬁﬂﬂgj 1-(4-nitrobenzofurazan-7-yl)-
2,2-diphenylhydrazine (42) Bsgnisusnaln
HUWUY S Ar aniuans 42 azgnaandled
sanaantnoanlodnsaneldaBunias-
LmeLumﬁﬁIﬁ@: 1-(4-nitrobenzofurazan-
7-y1)-2,2-diphenylhydrazyl (43) & agnals
Ama TudfAzenmawion 42 azldwanddoe

@

802 Ae 4,7-benzofura-zandione-(bis-1,1-

@

diphenyl hydrazone) (44) Faiinanans 41
WAl fA3en1sunufiuuy ipso (ipso-
substitution) AU 1,1-diphenylhydrazine (2)
ANAIBNTILAR dehydrogenation MUA1AU
WanANH FINUdn 6135 44 §3NIRANITTIM
sduesluily 7,7 -bis-benzo-furazanylidene-
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