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2 9 A A5 tetrahedrane A8l AFA <l t-butenedial bistosylhydrazone o ¢ H <l
Z22 A7 A0 E 0d FAF F2U « A | FAFHE bRz 9= %2 7kx] phenyl-
hydrazone & TFA ST ol 52 el ¢ Wi$lE nmr spectrad] HH o2 E TIPS,

84 2] 9} aliphatic solvent(CC14, DMSO)ql 49 chemical shift ] Xo]2 HE oL E-Fo]
syn-configuration & 7} 3 314% L¢3k2r spin-spin coupling constant 2 3§ o}% B39 FE
2 2.

Abstract. Conformations and cofigurations were studied for some a, f-unsaturated phenylhydra-
gones which have similar structures to the stucture of butenedial bistosylhydrazone, a precursor of
tetrahedrane, by the analysis of their nmr spectra. The chemical shift difference between two
solvents, benzene and aliphatic solvents, was applied for the assigning syn and anti structures of
phenylhydrazone isomers as a convenient method.

In this work, it was found that the phenylhydrazones have syn configurations and also found
that the dihedral angles of CH,—CH, are around 150° at room temperature from the the interpre-
tation of the vicinal spin-spin coupling constants. These results were discussed in concerning
with their conformations.
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1. Alef ¥ 717, £ A¥oJA phenylhydra-
zone 9 Aol ALd AFEE
Aldrich, Merck 9] reagent grade ¥ Wako 9]
FA ko], spectrod -&vlE Merck 9| spectro
grade & AH-&-3t5i ot

IR -& Hitachi Model EPI—G3 & Al&3 o
Ariqe FF33E7)Ed T4 F&M Scien-
tific Corporation A& ©]-&8 ¢},
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f4. Furan 02 XE 43 2 5-diascetoxy-
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CHCl; 150~200 mi 24 A A= trans-2-butene-
dial & FZ3te} FEE9L F4 KLCO
Z ZA%2A7l % phenylhydrazine 15g ¢ CHCl,
100m ol Hel Bao] mustag 443 A%
S BAF G| bl Azsiee s
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m. p.; 175~176 °C (decompose)
AAEA jcaled C; 72.70 H; 6.14 N; 21.16
obsd. C; 72.90 H; 6.05N;21. 70
IR (em™1); 740, 910, 1510, 1600, 3020, 3450
nmr(3); 6.88(g) 7.29(m) 7.99(g) 10.59(s)
3. Acroleinphenylhydrazone % Crotonalde-
hyde Phenylhydrazone 2| &!4  Phenylhdra-
zine hydrochloride 4.3 g -2 & 40ml o =¢l o
& 629
acetic acid & 7}3] ©HE phenylhydrazine reagent
Lo & 15ml o acrolein 1.7g-& o TE
Fupsl A A A S FhEFoh LS
AA3) P & ok 20 2ol X vl AAHe]
AFsted ol 28E & 3017 AF

sodium acetate &} Zu}8-2] glacial
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A7k o] o] nmr spectra & E =t 22 Y
© 2 phenylhydrazine hydrocloride ¢ crotonal-
dehyde = ¥-E] crotonaldehyde phenylhydrazone
2 Fasge,
Acroleinphenylhydrazone
m.p. 3 50~52°C
nmr(5); 5.23(d) 5.26(d) 6.45(m)
7.02(m) 6.96(m)
Crotonaldehyde phnylhydrazone
m. p. 3 55~56°C
nmr(5); 1.78(g) 5.67(m) 6.18(m)
6.99(m) 6.90(m)

4. NMR Speetra. 100 MHz Varian HA-100
o2 Fel chemical shift 9} AgAr-E gl
trans-butenedial bisphenylhydrazone 9] 7} proton
2} chemical shift ¢]] ©} 3} assignment += 2-butene-
dialdihydrazone % 2-butenedialdihydrazone-d.
28] 52 2-butenedialditosylhydrazone-d, & nmr
specral E- reference Z 3} AA G om, AL’

XX’ 3 nmr spectrum o T3} Al Abe]] & std I

TZ #H3 (A 17) 217

of o#f vz 4&HAck, & FFEEY che-
mical shift ¢} AFA5E ol & e 7122 A
25 dor, E3] ARFFY A2AE sweep
width & 1000 Hz 2 X8 250z 2 &3
spectra 2 55 @3k DMSO Guljof 5 = TMS
external reference standard = A}-83] o o}
29 7 $-+= internal reference standard
A8}, Acroleinphenylhydrazone =} crotonal-
dehdey phenylhydrazone 9] 7, szl -8 o
A& H, proton & chemical shift & 9]¢ 4+ ¢l
o] B4l CeDg &+ & AM&3 ),
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&x} 5 n#

i. Chemical Shift. 4204 d& A7z
phenylhydrazoneE-¢] chemical shift & Table 1

1 8.9F3koi ot

Table 1 o) A H, protona CCl, Y DMSO £
A drhk A &ulo] A= higher field &0
shift3}® H; proton & compound III,, III,¢]
3$+ lower field £0 & compound III, 8] 7

hL

At o9 AFASE AA'XX' spectrum 2= higher field #2902 shift ©8 24 9o}
of Wigk Aoz FE dFHAYG I A4LA 5 Solel A8 chemical shift ] =}o], Av=
Tuble 1. Chemical shift(5) of phenylhydrazones®

N, Hb R T V -—
Se=cd Solvent H, H, H,
H, \CH =NNHg
X:H (Hla) CCl, 7.02 6. 45 5. 26
CsDs 6. 76 6. 54 5.15
X : CH, (111,) CCl, 6. 99 6. 18 5. 67
CsDs 6.73 6. 30 5. 57
X : CH NNH¢ (IIL) DMSO 8. 00 6.88
DMSO--C,Hy® 7.79 6.71

" (1) About 10% solution, (2) 25 vol. %

Vin CClitor DMSO) " Vin benzenes "5 1able 2 ol YER
L EF.

Table 2 ol A Ay 7} plus 748 7}3 2 proton o]
CCly+t DMSO g-vff ol 4] B} w4 -G-nfl of) 4 higher
field & shift &2 9Jv] 3T minus &= 2 9l 9

o] & o,

7+ proton 2] chemical shift o] ©] %] = benzene
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of DMSO+-75 vol. % of C;H,

Table 2. Chemical shift differences of phenylhyd-
razones in H,

Compound H, H, H,
1, +26 —9 +11
11, +26 —12 +10
III, +21 +17
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Aoz AZ=Ed z# v} o]2] ) conformation
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3} 7+ proton?] chemical shift o] o 3k& F] A
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Table 3. Chemical shifts(s) of phenylhydrazones
S H,
IL/ o >C —NNH¢ Solvent Temp. (°C) H, H, H,
X:H (1111,) CCl, —10 6. 99 6. 44 5. 29
: CCl, 20 7.02 6. 45 5.26
CCl, 50 7.14 6. 48 5.28
X : CH, (111,) CCl, —10 6. 86 6.17 5. 64
CCl, 20 6.99 6.18 5.67
CCl, 50 7.04 6. 20 5.69
X : CHNNH¢ (I11,) DMSO 20 8.00 6. 88
DMSO 80 8.06 6.92
DMSO 140 8.09 6.94
Table 4. Spin-spin coupling constants (H,) of phenylhydrazones
Compound Solvent Temp. °C) JuMH, JHH, JuH; JLH, JHH, JHHy * JHHy JHH,
Hd\ /Hb CCl, —10 9.40 17.00 10.60
Cc=C
H;/ AN c=2 CCl, 20 9.20 17.00 10.60
H,” ccl, 5 9.00 17.00 11.00
111,)
CH,S\ /H,, CCL —10 9.05 15.30 1.50 6,60
c=C
s Ncez  CCL 20 890 15.30 150 6.60
S ccl, 50 8.80 15.30 150 6.60
(I1I)
A
Z=C N /Hb DMSO 20 9. 69 —0.80 15.40 0.00
n  CTC\coz DMSO 80 9.43 —0.67 15.40 0.00
H,” DMSO 140 9.18 —0.63 15.40 0.00
(111,)

7 : NNH *:Calculated values

&5 shtel felelztxz AZdck. H, proton
9] chemical shift 7} Hy ¥.x} 250 21 743}t
21 e H,7} HyRt} anilino group & 2%-H 7}
Ag A Focis YA IS Aol A
o olAe WASH Gl AT HAAA ol
Ll syn—configuration & Zw o4 Huky
E = Aol

2. Spin-Spin Coupling Constant. C—C =t
A g h3t conformation-& Fdlr] 44
Ztzh B 2% oA 4L spin-spin coupling
.constant &8 Table 4 o] Ve St}

Vicinal spin-spin coupling constant JH.Hp 2

HE A1) o8 7% dihedral angle, ¢,
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X

/ %b\
N
N\ — H o]
4:—-_ Z

Hp
HC Z 1 NNH@
JHHp=11. 6 08?345+ 2. 6 sinPgp
(180° =¢25=>90°) (n*
JH, Hp=6. 6c0s%¢ 5+ 2. 6sin?p,s
(0°<¢has<90°) @)

*

o] RE o systeme] HE&3= A2 Fst gigen
Qe #Hs Bt n A= e] 4 4y
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Table5. Dihedral angle(¢,;) of phenylhydrazones

Compound —10°C 20°C 50°C 80°C 140°C
III, 150°22’ 140°53' 147°307
III, 147°50' 146°49’ 146°06’
111, 152°34’ 150°35’ 148°46"
& Table 5 Jel o),
A&.0] 4] 2] o] E phenylhydrazone £2] dihe- Reference

ral angle & 146°~152°¢] t},

o] 9} 7+2 conjugated system of| Al & p-orbital
Lo] Afete E overlapping 3}7] ]3] 180° ¥-
9 conformation o} 7}# ¢4 8 Aog Azt
Hu QA" Aol ol 150° F confor-
mation & ZE AL Ay, ® 5 A
o] wpel CH,—CH; ¢ dihedral angle o] 343}
= AL EAP] % energy 572 13 CH,—
CH, bond &} liberation o] @& A& 48 F+=
Aojtt,

B o] Fol A nmr spectra 9] chemical shift ¢
vicinal spin-spin coupling constont 8] &4 o 2
3] pheylhydrazone 52 ATz #H&d F
8% ARE L5 slger wEkA

QAFEE F

trans—
butenedial bistosylbydrazone £]
58 4 lvha £k

B oodtE 19739 %
9 Fle] o] FofR Ao
=
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